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ROUTING AND TRANSMITTAL SUP 
Data 

TO; (Name, office symbol, room number, 
building, Agency/Post) 

1. t 

Initials Date 

Action File Note and Retum 
Approval For Clearance Per Conversation 
As Requested For Correction Prepare Reply 
Circulate For Your Information See Me 
Comment Investigate Signature 
Coordination Justify 

/!/ 

/ 

fi-r At/ZiP^^ 
, pAyu^ •'^ay. 

% ic( ivQ^ A c? 

NOT use this foi NOT use this form as a RECORD of approvals, concurrences, disposals, 
clearances, and similar actions 

FROM: (Name, org. symbol, Agency/Post) Room No.—BIdg. 

6041-102 
•ft GPO : 19B0 0 - 311-156 C6) 

Phone No. . 

OPTIONAL FORM 41 (Rev. 7-76) 
PrssciibMl ^ GSA 
FPMR (41 Cnt) 101-11.206 
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CROSS SECTION 
fig. 13,8 DeNora-cell elevation. {A) Pure-brine feed header; (8) depleted-brine collection header; (C) strong chlorine header; (8) pure-water feed header to decomposer; (8) hydn^en-
collection header; (f^ caustic-collection header; (C) pure-water feed header to inlet end; (H) to mercury trap and sewer; (/.) anode post-and-plate assembly; {M) anode support structure; 
{N) mercury pump and sump; (O) rubber cover; (P) concrete grout; (8) corrosion-resistant membrane; (R) dilute-chlorine header; (5) decomposer; (7^ current breaker; (U) celi-shorting 
switch; (K1 stone side facing; (IP) amnlgum return; (V) quick-flushing <levice. {DeNora & Monsanto.) 
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U5JEC7 '. Request For: i /^A./Hf->-S 

FROM: JCJM ^ • 

TO: (j/yiC^ 't^ /(<p ^ _P • • 
Project Objective: <J^ ^^ei^/Zrii/u^ r/e- ^ 

• • * 

.' C/I€^,'CA^S . 

v'/u rJiL /^/*^k>rif^ sv/e-, 
Ac^'O'^ /fT^A O^. 

^7"/2AC /C / ^ -^. S y /%<F3-^ . /er^f^^' 
Decision Unit ^ Specific Activity 3//^ ^/<^'»^ <V7 PrTorlty ^ 

Desired Completion Date /^.Z-z/li-/ Authority Lav//Sect1on ^/J 

Principal Contact:_ ^>?>^ v^, cV? «=, Phwe :2^rr 9 

^ — 

Subject: Acknowledgment of Receipt of Work Request 

Fran: 

To: 

will do the above work (as specfied) (with modifications). 

Target Comp. Date:_ S&A Project No. Est. Cost_ 

S4A Project Leader: Phone 

Comments: 

• (sjA-ei-oM 



TYPE X ESTiriATCD NUMBER OF SAMPLES 

A. GROUND WATER • . 

B. SURFACE WATER 

E. AIR 

F. SOIL 

C. RU.NOFF/LEACHATE 

D. WASTE STREATl 

G. SEDIMENT; S 
H.- BARREL 

I. SLUDGE 

J. OIL 

K. OTHER 

II. ANALYTICAL ANALYSIS REOUIRED 

A. METALS - ICAP _ 

BY FLAI'lELESS AA 

a. LEAD 

h... ARSENIC 

C. SELENIUM 

B. CYAinOES 

C. ORGANICS 

X X 
X 

d. MERCURY 

e. CADMIUM 

f. HEXAVALENT 

g. OTHERS CdAA 

I -
a. BASE NEUTRAL FRACTION (PRIMARILY, SUBSTITUTED BENZENES OTHER 

"THAN PHENOLS) 
b. PESTICIDE FRACTION AND TRACE CHLORINATED ORGANICS 

C. PURGEABLE ORGANICS (HIGHLY VOLATILE SOLVENTS) 

d. ACID FRACTION (PHENOLICS) 

e. ORGANIC SCAN - SEDIMENTS (HEXAHE/ACETONE EXTRACT) 

f. PCBs 

• 0. ALL NPDES PERMIT PARAIIETERS 

E. OTHER X^ /p 4-f-*A /X 
c'c: f/, . EEIB 

' .DISTRICT OFFICE 

CURTIS ROSS, CP.L 

bcc: Miner 

Ledcr 
Reading Flic 
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Mr. George S. BojTiton 
Ensig^n, U.S. Coast Guard Reserve 
Marine Safety Office 
Patrick V. McNamara Bldg. 
Room 550 
477 Michigan Ave. 
Detroit, Michigan 48226 

Sept. 23, 1980 

Dear Mr, Boynton: . 

Enclosed arc the results of our analysis of the Federal Marine Terminal 
site samples, I am again sorry that this took longer than anticipated, how
ever, this was due to the sample size and the degree of quantitation re
quired. 

AH analyses were in accordance with current E. P. A. requirements as 
outlined in the 3 December 1979 Federal Register. All metals were 
analyzed using flameless technique, mercury by cold vapor. GC/MS 
was by E. P. A. technique, pesticides and PCB's by GC/ECD separate 
from the GC/2^. 

For certain determinations our detection limits were higher than the 
UC standards, this is because the sample size submitted was consid
erably less than required to reach these limits. 

Yours very truly, 

Peter W. Rekshan 
Laboratory Director 



'Vr Marine Safety Office* 

Report of F, M. T, Sarr.ples 
Received 21 August 19SO 

Parameter 
UC 

"Water Quality • 
Sample Concentration ug/1 

• Standard | 
ug/1 1 3 4 5 

Antimony * -tio <10 <10 <10 

Arsenic 50 5 <-5 <5 < 5 

Ber^'Ilium * 40 <1 <1 

Cj^^ium 0.2 -^1 ^1 <.1 <1 

Chromium, total 50 <•5 90 40 
1 

Copper 5 <5 80 20 

Lead 25 ^10 OoL-i <10 <10 

Mercury 0.2 ^O.Z 29 <0.2 

Nickel 25 <5 ^5 20 

Selenium 10 <>5 ^5 <5 <5 

* <1 <1 <1 < 1 

Thallium * < 5 14 <5 <5 

Zinc 30 10 26 8 9 

1, 2-Dichloropropane * 3. 8 <1 <1 < 1 

Methylene Chloride * 4.7 4. 0 <1 10.4 

T richloroethylene 
* L2 

00 

• 

o
 0.3 1.4 

1, 2-Dichloroethane * <0.5 1.0 <0.5 CO • 

o
 

1, l/l^Trichloroethane 4: • <0.5 0. 8 <0.5 2. 1 

Dichlorobromomethane -:.0. 5 LO < 0. 5 < 0. 5 

• ( (; 

c 



,.e { ) to COTP, Detro:^, MI Itr 16465 dtd 25MAR81 

Parameter 
IJC 

Water Quality 
Standard 
ug/l 

Sample Concentration ug/l 

1 

Tetrachloroethylene • -^0.5 ^0.5 <0.5 00 

• 

o
 

Toluene * . ^0.5 -^0.5 <0.5 10.9 

Ethylbenzene * -^0.5 <0.5 <0.5 3.3 

Phenol * <•1 < 1 <1 38.8 

bis (E-Ethylhexyl) 
phthalate 

Di^Poctyl phthalate 

0. 06 

0.2 

<5 

^5 

30.4 

^5 

•<. 5 

<5 

Aldrin + Dieldrin - 0. GDI ^0.1 0.1 <0.1 <• 0.1 

4,4'-DDT ^ 0. 003 -=0.1 -^0.1 -= 0.1 -0.1 

Heptachlor + Heptachlor 
epoxide 

Chlordane 

0. 001 

0. 06 

-^0.1 

^0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 . 

Toxaphene 0. 008 -^0.1 <0.1 <0.1 <0.1 

MAC 0. 01 •^0.1 <0.1 <0.1 ^0.1 

Lindane 0.01 ^0.1 <0.1 <0.1 <0.1 

Methoxychlor 0. 04 <0.1 <0.1 <0.1 <0.1 
• 

Aroclors 0. 001 <0.1 <0.1 <0.1 < 0.1 

No other priority pollutants nor any other major non-priority pollutants detected. 

* = no UC standard available 

1 = Great L'akes Water Quality Agreement of 19-7,8, International Joint Commission, 
Canada and United States, 1978. 



SAMPLE SITES 

ijifIh -'.' 
n \ ' ̂ • 4J_JV 

Topography 
and 
River Bottom Contours 

Fioure 1. ApDroximate locations of sampling locations at the 
Federal M arinc Terminals site, Riverview, M ichigan. 
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ENVIRONMENTAL PROTECTiON AGENCY 
OfRce of Enforcement 

REGION 5 
230 South Dearborn Street 

PROJ.NO. " 

77/ 
'ROJECT NAME . 

1 6.2Lhi(rJ^i— : 
• NO. 

/•' ..•OF, 

• ••/'. CON- ' 
TAINERS 

REMARKS / 

SAMPLERS; fSj^ iture) 
• NO. 

/•' ..•OF, 

• ••/'. CON- ' 
TAINERS 

REMARKS / 

STA. NO. DATE TiME 
ol 
S 
8 

00 < 
EC 
O 

STATION LOCATION - Vv^: 

• NO. 

/•' ..•OF, 

• ••/'. CON- ' 
TAINERS 

REMARKS / 

\H0 ./ -re • ;• ;77;v-.;.- . ;'J77' m '^576' r 
lopo 7/ 1/ V:-7:&a7. . v' '.- • *•' AlE 

-.i/ 7.-y ,7;;r-777:. a 3 •771''•3-7 7<" •^iwS^dv.. V• 7- /'' 
11/7 s/ •^/i.v;:-: >.v ••{7v. : : 7:m. !(S'yJF ^ ^ 

e- !£ •- — 

S7^ (^30 V ' i 
" f IMM* ... . t 1 |r_ ^ ( r 

0?^C> ; 1 7 • 

10 CD 1 • - : 7y 
4^1} 1 1/' 77 

1 3b" . ^ 13, 1 X . • ••-^•.•7/7^'7 ::>1E 7 "-. 
Si,'3 IPI'7 1 • • •: • 7 77/ ^5% . ••-.: • V... . •' • • 

•7-. /-7o7/3/.^ /O 

, 
Relinquished by; ijSignaturB) 
' /. • v/ /. 

Date, 

77' 3 -7) 
^Time Received by: (Signature) Relinquished by: (Signature) Date / 'Time Received by: (Signature) 

Relinquished by: (Signature) Date / 'Time Received by: (Signature) Relinquished by: YS/gnature> • Date / 'Time Received by: (Signature) 

Relinquished by: (Signature) Date / 'Time Received for Laboratory by: 
(Signature) 

Date ! /Time Remarks 

Distribution: Original Accompanies Shipment; Copy to Coordinator Field Files 

Remarks 

K_ noni 



recycled paper ecology and environment, inc. 



ENVIRONMENTAL PROTECTION AGENCY 
Office of Enforcement 

CHAIN OF CUSTODY RECORD 

REGION 5 
230 South Dearborn Street 

Chicago, Illinois 60604 
PROJ. NO. 

77/ 
'ROJECTNAME — , , >• 

Rz4(Z,cal^Hac\a<L (cirmirig^v NO; 

OF 

CON
TAINERS 

REMARKS 

SAMPLERS; 
NO; 

OF 

CON
TAINERS 

REMARKS 
1 

ST A. NO. 
S^vs,-';.';d 

DATE TIME 
& a < 

cc o 
STATION LOCATION 

NO; 

OF 

CON
TAINERS 

REMARKS 

5-6'D 1^-3 6'?00 y I / m fb7y 
PciiTt / / %l -7^ — A/o FlOira- tiEiJETE 

/ 
• • »'• :\ 

/ 

\3-3 )/2f y / • • • Ji- • -
/ / 

~S~5^h —y 
— ^ AJO PLCJUJ - 2?irLeT£r_,4r:_5.'<v7 

r— — Pai;T cy / P£i_eT ..ri 
i:>:D i^3 Pai;T h* - P£i_eT ft. .• - pii. 

^ Sh J/2-3 1200 1 V 

PttLTc vi V .. —^7 — / ^^UfcTtZ—^ 
<y ( . ^ 

\3'2> /(5? 30 y / 1 V 
1 1 Sf / V-i» 

Alt ^'59; 

.SS7 1^-3 (?93C> / / 1 
•Q-3 ilX)C> / ^10 1 V - /ne S'59?3 

<r / 1 SstLtrc ' K / \jO pLfnj ZPni-E 5^'tT" .f " — r-~ 1 f 

J io\ SstLtrc . ff)! / \jO pLfnj ZPni-E ' (fiti — 

-r^ Pti-£Tc /. / — ^ — V ^— 
t • e -

'^TSTAI' 7 
Relinquished by; (Signature^ 
--- 1"' / // / 

Pate i /Tjrhe 

6': 00 

Received by^? (Signature) 

^ 7- • 
Relinquished by: (Signature) Pate / 'Time Received by: (Signature) 

Relinquished by: (Signawni Date / 'Time Recejved by: (Signature) Relinquished by : (Signature) Date / 'Time Received by : YSi0n«rurW 

Relinquished by: (Signature) Pate J 'Time Received for Laboratory by; 
(Signature) 

Pati s /Time Remarks 
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U.S. EKVIRONMfer^A-L PROTECTION AGENCY 
Hin Sample Management Office 
P.O,Box 818 - AJexandria, Virginia 2231J 

703/357-2»90 - FT5/357-2«90 

PACKING LIST 

SAS Number 

Regional Office: 

Regional Contact: 

(name) 

(phone) 

Sampling Date(s): 

Date Shipped: 

Ship To: For Lab Use Only _ 

Date Samples Rei '^'- ^ 
i!yi : 

; Received By: 
. , ..X 
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Descrlpticn 

Sample ConditJci'i 
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-u. DUPLICATES ^ )<L<J^' COfC. BASIS 
W 

PLE NAME; 

^OUND: 

'y^yA^a/g/x^. 

^So^OJ? 
COfC. 

Jo. 7 

iSO'O/yS 
TUI^ 

jy.g 

1 i__i 

core. 
( ) 

1 
£lS-^Ljp> 

tOK. 
1 L 

% RELATIVE 
ERROR 

J3 
J.i" /.o 10^ ** 

/kiJ r«^6. /or 
P/Udran'^ne/ 5.9 /^2) 

Ov^ 

^50 4o / 1^ 

Ij^CSA 
/35!/>3 J3/77 

A rv 
fa^eu 3at7 

•3cy9 
5J6/ # 

WT^6cJ^/«>raJ-v«. 3-9^^7 
3 5o>ir J9// 

2il2t Jll 
r^7^* lo70 
y/// /e^ 

ii 
a<? 

-S'7?5 

ibyC' tn^n AL 
'n<44^Z2^ A n. 
YoA 

3,(a J. a 11 
CAlonli»f» <7/ 3.:>-

^JtrUtr f ./i <7./^ 6 
8*20-^ <?.3:r 

./tfyoLf Ail a-^ 
** >5-e7» 

\ 



JJ. DUPLICATES '7A/. core, BASIS 
F): (r'J-.W) (?</v^ ) ( ±_i ir 

S^PLE NAME: 

IMPOUND: 

l30^ / 7 co;c. 
i^^Ll 

COfC. 
J L 

core. 
J: L 

cotc. 
( ) 

< RElAtiVE 
ERROR 

oH-1 
O.H 0.^1 2./ 

lliAjJ 
^.0 ^.3 

AO. 3.0 



II. DUPLKM XOIt:, BACB 2J. 
TYPE (L; F): ( ^ ) ( 

«1 
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/o</ 
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foL 
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//J in }0^ 

'W 
Ho 

HI IC? lOlo 

aid^ C'ont. M4-t<4<J-

=5% 

tS'^fav-ayCvOL 5.C? .4^ 
^c? 

I, fjj W - tr<cJ^ jp.ci^ 7ZJ. 
jil -IX /i-? 

a.-r 

4' 
iii i!l 

f 
;?x ifr 

|ctX;L 5;^ 

a 1/ -r^S-'^&o;, 

a (:'<fv,' y-<?M / n d,^rt LM^J 
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. • • t • • 
V » ^ 

P't^-f^, •V!r>..:.dria, VA ??313 - jK3/i.;:3-0i.S3 
I '•>. '*.,3 - 1 i A 1 Sv;.jvlc '.'.Ti .^( M,i li! v'Mitc 

ORCANiCS 
3/p/. 

DATA SHEET 

. SAS_12. .. _ 
5JIMI]>JC NiiMii>cr 

830-017 

lUso/SLf— 
ATORY NAME Sverdrup Technology, Inc. 

LAB SAMPLE ID NO. C2007, C2010, C2013, C2016 

B-Goi 3->7 

QC REPORT NO. 

ACID COMPOUNDS 

?1A trichlorophenol 

mg/kg 

NO 

BASE/NEUTRAL COMPOUNDS 

(<1B <j-bromophenyl phenyl ether 

38A h- niirophenol 

S9A 2,<t- dinitropbenol ^ 

60A ^,6- dinilro-o-cresol 

6tiA pentachlorophenol 

phenol 

S3B naphthalene 

B.^SE/NEUTRAL COMPOUNDS 

IB ^Bacenaphthene NO 
5B benzidine 

SB 1,2,'i-trichlorobenzene 

9B hexachlorobenzene 

I2B bexachloroethane 

ISB bis(2-chloroethyl)etber 

20B 2-chloronaphtl\alene 

2SB 1,2-dichlorobcnzcne 

26B 1,3-dichlorobcnzcne ' 

27B ' l.'z-dichlorobcnzene 

28 B 3,3*-dichlbrobcnzidinc 

35B 1i^- dinitrotolucne 

2,t- diniuotolucne m ll,?- dipl»onylhydrazinc 
(as azobcn/cnc) 

\ TluoranTlK.-nc 2.9 

mg/kg 

• ND 
22 A p)-chloro-m-cresol ^2B bis (2-chIoroisopropyl) ether 

2'^A 2- chlorophenol '/SB bis (2-chIoroethoxy) methane 

31 A^^.'f-dichlorophenol 52B hexachlorobutadiene 

3^A 2,'»- dimethylphenol 53B hexachloroGyclopentadiene 
57A 2- nitrophenol 5'/B isophorone 

20.7 

- cl>l<xO|>lK-/>yl pl>»-i>yl ctlicr ND 

56 B nitrobenzene Mn 
61B N-nilrcsodimethylamine 

62 B N-nitrosodiphenylamine 

63B N-nitrosodi-n-propylamine 

66B bis (2-ethylhexyl) phthalate 

67B butyl benzyl phthalate 

6SB di-n-butyl phthalate 

69B di-n-octyl phthalate 

70B diethyl phthalate 

71B dimethyl phthalate 

72B benzo(a)an1hracene 

733 benzo(a)pyrene 

7'/B 3,'/-bcnzofluoranthene 

75B benzo(k)fluoranthene 

76B chryscne 

77B accnaphthylcne 

78 B anthracene 3.2* 

79B benzo(RhI)pcrylcne NO 

SOB fluorcnc ND 
SIB plKmanthrcnc 3.2* 
S2B dibcnzo(a,h)antlir:»ccnc ND 

833 »r>dcno( 1,2,3-cd)jjy renc 

8^3 _pyrcnc 
* Cannot distinguish 



4 "i , . I ,\L ! |» V ' • "A . Iv 'A •.v,,1 ; n I Sv:. >ir '.'.Vi , V( r,, Iij ^fil c 
A!r».i:.dria, VA ??313 ^ SAS 12_ . 

Slinpjc Nni'il Ijcr 

ORGANICS ANALYSIS DATA SHEET 830-017 m ATORY NAME 

LAB SAMPLE ID NO._ 

QC REPORT NO. 

Sverdrup Technology, Inc. 

C2007, C2010. C2Q13. r.?mfi 

ACID COMPOUNDS mg/kg 

21 A tricMorophcnol 

22A p-chloro-m-cresol 

2'^A 2-chl pro phenol 

31 A^^2,'>-dichlorophenol 

3<>A 2,<i- dimethylphenol 

37A 2- nitrophenol 

3SA niirophenol 

39A 2,ii- dinitfophenol 

6QA ^,6- dinitro-o-cresol 

6^ A pentachlorophenol 

ohenol 

BASE/NEUTRAL COMPOUNDS 

18 'acenaphlhene 520 
38 benzidine JUL 
88 1,2,(;- trichlorobenzene 

98 hexachJorobenzene 

I2B hexachloroethane 

18B bis(2-chroroethyl)ether 

20B 2-chloronaphtI\alene 

23B 1,2-dichlorobcnzcne 

2&B 1,3-dichlorobcnzcne ' 

27 B l,<t-dichlorobcnzene 

28 B 3,3'-dich1of obcnzidlnc 

33B 2,<i- dinhrotolucne 

2,6- diniirotolucne 

1,2- diplK;nylhydrazinc 
(a s azoben/cnc) 

fluorantlicnc 8,738 

*1- cbinfopVi«"nyl pli'-nyi ctlcr NO 

GENERAL ORGANIC 
COMPOUNDS 

^IB <«'-bromopbenyl phenyl elher 

mg/kg 

NO 
^28 bis (2-chlofOtsopropyl) ether 

^38 bis (2-chloroethoxy) niethane 

528 hcxachlorobutadiene 

53B bexachlorocyclopentadiene 

5'iB Isophorone 

558 naphthalene • •13.243 
568 nitrobenzene JUL 
618 N-nitrosodimethylamine 

628 N-nilrosodiphenylamine 

638 N-nitrosodi-n-propyJamine 

668 bis (2-elhylhexyl) phthalate 

678 butyl benzyl phthalate 

688 di-n-butyl phthalate 

698 di-n-octy] phthalate 

708 diethyl phthalate 

718 dimethyl phthalate 

728 ben2o(a)anthracene 3,267 

738 ben2o(o)pyrene 3,589 

7^8 3,4-benzofluoranthene 2,364 # 

758 benzo(k)flooranthene 2,364 # 
76B chryscne 3,205 

778 accnaphthylcne 780 

78B anthracene 8,676 * 

79B benzo(fhi)pcrylcne 1,411 

80 B fluorcnc 4,035 
p1>cnanthrcnc 

82B dibcnzo(a,Manlliraccnc 

8,676* 
ND 

838 ir>dei^o( 1 ,?j3-cd)i-'yf c-nc 1,262 

8«r8 pyrcnc , 12,339 C'rii _pyrcnc 
*nEanhot~di sfThgLfish " ~ 
# Cannot distinguish ujLt,ml7al^ 



SAS 12 

ORCANICS ANALYSIS DATA SHEET - Pa^c 2 830-017 

L^I^ATORY NAME Sverdrup Technology, Inc. 
LAB SAMPLE ID NO. C2Q07. G2010. C2013, C2016 

QC REPORT NO. 

VOLATILES mg/kg PESTICIDES HSZl 
2V acrolein NO S9P aldrin 
3V acryjcnltrile NO 90? dieldrin 
«>V ber^aene 3.6 91? chlordane 
6V carbon tetrachloride NO . - 92? «»,<»*-DDT 
7V ^fcchlorobenzene • 0.5 93? «,<»*-DDE 
lOV . l,2-dichIoroeth3ne ( ).ll 

poor 
fit 9<;? 

IIV I,! ,!-trichIoroethane NO 95? -cndcsulfan 
13V l,!-dichIo.'oe thane 96? -endosulfan 
1<»V 1,1,2-tr ichJcroethane 97? endosuJfan sulfate 
15V 1,1,2,2-tetrachloroethane 98? endrln 
16^ chloroethane 99? endrin aldehyde 
l$^^B2-<:hloroethylvlnyl ether 100? heptachlor 
23V chloroform 0.16 lOIP heptachlor epoxide 7 

29V 1,1-dichloroethylene - 102? -8HC A z>' 
30V. ̂ ^1,2-trans-dichIorocthyIene 103P -BHC 
32V 1,2-dich|orppropanc J OOP -BHC 
33V 1,3-dichloropropylene 105P -BHC 
3SV ethylbenzene 0.55 1G6P PCB-12«»2 
i;<rV methvlene chloride 2 .2 107?' PCB-125<» 
ii5V methyl chloride NO 108? PCB-1221 
«;SV methyl bromide 

• 
109? PCB-1232 

J4 7V^ brornoform HOP PC8-12<;g 
tiZV dichlorobromomethane 111? PC8-I260 
;f9V • trichlorofluoromethane 0 .50 112? PCB-1016 

30V dichlof odifluoromethane NO • 113? toxaphene 

31V Chlorodlbromomethane NO 

83V tctrachlorocthylcnc 0.26 DIOXINS m Atolucne 5. .0 129B 2,3,7,8-tclrachIorodIbcn20-
p-dic«in trichlor ©ethylene 0.02 poor 

•Fi 1 

129B 2,3,7,8-tclrachIorodIbcn20-
p-dic«in 

•V vliiyl chlor Ide NO 
Ttt 

•Leu than 10 ue/1 

\ 
(p'-Miridci IcM tlwin 5 u2/l) 

AAAtC^Hi^hl 



. (>i•<./>":M .V /.;;/vLVMs 

; 1) N.iiilc; Sverdrup T^fcology, Inc. 

Q" Report No; 

l>/> IA M ilJ . r - 3 

SAS 12 
5.nnpjc fjiJ»nlK:r 

830-017 

A. SURROGATE SPIKE RESULTS 50/ 

COMPOUND Fraction Cone. (UR/J) 

(SurroRatcs only) 

COMPOUND Fraction Cone. (UR/J) 
Spike 

Added (ug/l) 
% 

Recovery 
... 

Bromochloromethane VOA 83 80 104 

1,4 dichlorobutane VOA 86 80 108 

d^-benzene VOA 89 80 111 

dj^-toluene VOA 87 80 109 

* 
1 

B. TENTATIVELY IDENTIFIED COMPOUNDS 

k CAS C COMPOUND NAME Fraction 
% Maximum Score Atlair>ed 

Mass MatdiinR Routir^: 100 w Puritv Fit (specily) 

1. 91-2 0-3 Naphthalene ^ ACID 97 100 
91-E 7-6 Naphthalene,2-methyl- Gen. Org 96 100 

i 132-64-9 Dibenzofuran • Gen. Org 93 99 
832- 64-4 Phenanthrene,4-niethyl Gen. Org 53 82 

v_ 203- 64-5 4H-Cyclopenta/DEFy Gen. Org 69 80 

6. Phenonthrene 

i • 

X. 
O . 

10. 

11. 

12. 

J/. 
]«/. 

> 

12. 

> 

12. 

•i i ^—7—. 
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ORGANICS ANALYSIS DATA SHEET 
6Q7 

_^SAS 12_ 
S-iinj>jc NiinvLcf 

830-G18 

.K Li^WlATORy NAME 

LAB SAMPLE ID NO._ 

QC REPORT NO. 

Sverdrup Technology, Inc. 

C2009, C2012. C2015, C2018 

ACID COMPOUNDS 

2JA 2,^,6-trichlorophcno) 

mg/kg 

ND 

22A p-chlo:o-m-cresol 

2'TA 2- chlorophenol 

31 A^^.'^-dichloro phenol • 
3^4 A 2,U- dimethylphenol 

57A 2- nitrophenol 

58A k- nitrophenol 

39A 2,^'- dinitrophenol 

60A *»,6- dinilro-o-cresoJ 

A pentachJorophenol 

>,^^^heno] 

BASE/NEU 1 RAL COMPOUNDS 

BASE/NEUTRAL COMPOUNDS 

^-bromophenyl phenyl ether tflB 

IB acenaphthene ND 

5B benzldirve 

SB I>2j<f- trichlorobenzene 

9B hexachlorobenzene 

I2B hexachloroethane 

ISB bis(2-chloroethyl)ether 

20B^ 2-cbioronaphtIia!er>e 

2jB 1,2-dichIorobcnzcne 

26B ly3-dicblorobcnzcne * 

27B l,t<-dichlo.-obcnzene 

28B 3,3'-dichlof obcnzidinc 

35B 2,>4- dinitrotolucne m 2,6- dinitrotolucne 

1,2- dipl»cnylhydrazinc 
(as azobcn/cnc) 

3yiV fluorantlx:nc 

—cl'bxoplfnylctI<rr 

mg/kg 

JIL 
1l2B bis (2-chloroIsopropyl) ether 

Af3B bis (2-chIoroethoxy) methane 

32B hexachJorobutadiene 

338 hexachlorocyclopentadiehe 

isophorone 

33 B naphthalene 

36B nitrobenzene 

61B N-nitrosodimethylamine 

62B N-nitrosodiphenylamine 

63B N-nitrosodi-n-propylamine 

66B bis (2-ethyIhexyl) phthalate 

67B butyl benzyl phthalate i 

6SB di-n-butylphthalate j . 

69B di-n-octyl phthalate ! 
1 

7GB diethyl phthalate I 

71B dimethyl phthalate ! 

72B benzo(a)anthracene 1 

73B benzo(a)pyrene i 
\ 

7^B 3,'<-benzofluoranthene i 

73B benzo(k)lIuoranthene 

76B chryscne 

77B accnaphthylcne 

7SB anthracene 

79B benzo(^hi)pcrylcne 

SOB fluorcnc 

SIB pl>cnanthrcnc 

S2B dibcnzo(a,h)antliracenc 

S3B indcno( 1,2,3-cd)j)yrcnc 

StjB pyrcnc 

In 



' ^ ; \ 1_ £ \ * I I ^ • I ^ \ " .-J i •• 1. . ̂  ^ * M • • W i • 11 / I 1 V ' J J # t C 1 0 

,;v!r»;,:,dlia, VA 7?313 ' #03./i.S>-'ji.S5 " ' g| _ 
SIIM|>JC Nn'irbcf 

ORGANICS ANALYSIS DATA SHEET 
830-018 

RATORY NAME 

LAB SAMPLE ID NO. 

Sverdrup Technology, Inc. 

C2009, C2012, G2015, G2018 

QC REPORT NO. 

ACID COMPOUNDS mg/kg 
GENERAL ORGANIG 

COMPOUNDS 

21 A tf ichlorophcnol ij-bromopheny] phenyl ether 
22A p-chloro-m-cresol 
2'^A 2- chlorophenol 

2,<>-dicMorophenol 
3UA 7,U- dimethylphenol 
57A 2- nitrophenol 
5ZA k- nhrophenol 
5^A 2,'i- dinitrophenol 
60A A,6-dinhro-o-cresol 
GkA pentachlorophenol 

phenol 

GENERAL ORGANIC 
COMPOUNDS 

IBW acenaphthene NO 

5B benzidine 

SB l,?,*}-trichlorobenzene 

9B hexachlorobenzene 

12B hexachloroethane 

ISB bis(2-chJoroethyI)cther 

20B-^ 2-chloronapht!«lene 

25B 1,2-dichlorobcn2cne 

26B 1,3-dichlorobcnzcne ' 

27 B 1 f'j-dichlorobcnzene 

2SB 3,3'-dichJorobcn2idir)C 

35B 2,'4- dinitrotolucne 

2,6- dinilrololucnc 

1,2-diplkonylhydrazine 
(as ozobcn/cnc) 

3VB fluor jntJic.-ne 

ctilorojilK-riyl plu-ityl ctl<jr 

mg/kg 

ND 

^•2B bis (2-chIoroisopropyl) ether 

^3B bis (2-chloroethoxy) methane 

32B hexachlor obutadiene 

53B hexachlorocyclopentadiene 

3';B jsophorone 

55 B naphthalene 1 

56B nitrobenzene 
1 

61B N-nitrosodimethyiamine 

62 B N -ni ir osod iphe ny 1 a mi ne 

63B N-nitrosodi-n-propylami ne 

66B bis (2-ethyIhexyl) phthalate 

67B butyl benzyl phthalate 

6SB di-n-butyl phthalate ! 

69B di-n-octyl phthalate j 

70B diethyl phthalate 
1 

1 
1 

71B dimethyl phthalate 
i 

i 
72B benzo(a)anthracene i 
73 B ben2o(a)pyrene 

J 
t 
i 

7^/8 3,'^-benzofIuoranlhene i 
75 B benzo(l<)fluoranlhene 

76B chryscne 1 

77B accnaphthylcne 

72 B anthracene 

79B benzo(f;hi)pcrylcne 

SOB fluor cnc 

8J^ pl;>cnanthrcnc 

22B dibcnzo(a,h)antlir jcenc 

23n irKicno(l,2,3-cd)|.'yrcfic 

S«<B j^rcne 

to 6m 



SAS 12 . 

ORCANICS ANALYSIS DATA SHEET - Pai;c 2 
830-018 

tATORY NAME. 

LAB SAMPLE ID NO. 

Sverdrup Technology, inc. 

C2009, C2012, G2015, C2018 

VOL A TIL ES 
• » 
mg/kg PESTICIDES ! u^/l 

2V acrolem NO . 89P aidrin fji) 
5V acrylcnitrile 90P dieldrin 
t»V benzene 9ip chlordane 
6V carbon tetrachloride • 92P «l,<»'-DDT 
7V I or o benzene > 93P A,<J'-DDE 
ICY l,?-dichloroeth5ne - 9tiP 

IIY 1,1 ,!-lrichloroethane 95P -endcsulfan 

13V 1,1-dichio.'oethane 96 P -endosulfan 
IdV 1,1,2-trIchjcroethane 97 P endcsulfan sulfate 

15V 1,1,2,2-tetrachIoroethane 98P endrin 
I6V chloroe thane 9*9 P cndrin aldehyde 

®2-chIoroethvlvinyl ether lOOP heptachlor 

2^ chloroform 10 IP heptachlor epoxide 

29V 1,1-dIchlcroethyJene 102 P -BHC 

30 V A I.2-trans-dichloroethyIene 103? -BHC 

32 v' V ̂ 1,2-dichIoropropane 1 •< lOAP -BHC 
33V 1,3-dichloropropylene 103P -BHC 

3«V cthylbenzene 1C6P PC3-12(»2 
l;<fV methvJene chloride * 107P* PCB-123<> 
iijv methyl chloride *ND 108P PCB-1221 
tsv methyl bromide 109P PCB-I232 

^ brornoform HOP PCB-12<;8 

UIW dichlorobromomethiane HIP PCB-1760 

;;9V • tr ichlorofluoromethane n2p PC3-I0I6 

30 Y dichlorodifluoromethane n3P toxaphenc 

5IV chlorodibromornclhane • 
83V tctrachlofocthylcne DIOXINS 

toluene * 
I29B 2,3,7,8-tctrachlorodibert20-

p-dioxin ^ irichlorocthylene NO 
I29B 2,3,7,8-tctrachlorodibert20-

p-dioxin 
asv vinyl chloride •Lcis than 10 ug/1 

(p'-Miridci Je« xlvan 5 u«/l) 
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Sverdrup Tec^^ogy, Inc. 

vC Report No:_ 

SAS 12 
5.>'npic fi'ijirjl^r 

830-018 

A. SURROGATE SPIKE RESULTS w ———^ 
COMPOUND Fraction Cone, (UR/1) 

(Surro;;a1cs only) w ———^ 
COMPOUND Fraction Cone, (UR/1) 

Spike % 
Added (u^/l) Recovery 

Bromochloroinethane VOA 82 80 in? 
1,4-dichlorobutane VOA 87 • 80 109 
D^-benzene VOA 90 80 113 
Dg-toluene VOA 89 80 111 

* 

9 

B. TENTATIVELY IDENTIFIED COMPOUNDS 

1 CAS it COMPOUND NAME Fraction 
% Maximum Score Attair>ed 

Mass Matching Routlrie: 
(specily) 

1. None 

2. 

# 
I*. -

6. 

7. 

S. 
o 

To. 
11. 

12. 

I:L 
• 1 

\b. 

f 
JS.j 

; ; ^ — --- • - - - -
7. • 



UNITED STATI 

w 
VIRONMENTAL PROTECTION AG mf 

•DAT£:'1)dcember 10, 1981 

T; EDO 607, Coke Sample Collected from FMT - Explanation for Apparent Differences 
between Compounds Detected in the Base/Neutral vs. General Organics Extracts 

FROM: Charles T. Elly, 
CRL VIAR Coordinator 

Files (EDO 607) 

Organic results for the subject sample (EPA No. 81EB01S01, VIAR No. SAS12 and 
NEIC No. 830-017) were transmitted December 3, 1981. To avoid any misinterpre
tation of results, the following explanation is in order. 

Flow Chart Solid Phase 

Solid Phase 
" h 

Extract with H2O 

\ 
Aqueous extract 

I 
1 
I 

Adjust pH to > 12 

I 
Extract with CH2CI2 

I 
I 

I 
Organic layer 

I 
I 
I 
I 
I 
I 

Haz-solid-BN 

Aqueous layer 
I 

Adjust pH < 2 
I 

Extract with CH2CI2 

I 
Haz-solid-acid 

Combine or|anic extracts JO 

I 
I 
I 
I 
I ^ 
j 

Haz-solid^g^tfld 

The procedure listed in the flow charts above, was followed. The Base/Neutral 
fraction represents the sample extracted with water. The general organics 
fraction represents the sample extracted with two organic solvents. The general 
organics portion is higher because of the increased solubility of the highly 
organic solid phase in the two organic solvents. 

EPA POBM 13!(« IPEVS 76> 



^ Therefore, the results for fluoranthene for example of 2.9 and 8,738 mg/kg, 
^ •ircspectively, should be added to form a total of 8741 rag/kg of fluoranthene. The 
same reasoning applies to the other compounds, such as naphthalene (20.7 + 
13,243). 

If there are any other questions, please refer them to me. 
' X 

cc; J. Frumrae, EPA Enforcement 
R. Buckley, EDO 
T. Yeates, ESD 



EPA PROJECT 

ECOLOGY AND ENVIRONMENT, INC. 

MEMORANDUM; REGION V 

COST CENTER EP151-5 

TO: Itoss Powers 

FROM; Technical Assistance Team 

VIA: Scott McCone 

SUB-.j ' i: Heavy JVfetal Sanpling done at Federal Marine Terminal On December 3, 1981 

DATE: Decerrtoer 15, 1981 

COMMENTS: 

On Thursday, December 3, 1981,_Ross Powers of the U.S. Environmental 
Protection Agency, Grosse Isle, Michigan and TAT member Mark Henke 
conducted a sampling survey at Federal Marine Terminal (FMT) in 
Riverview, Michigan. Water and sediment samples were collected from 
predetermined points to be analyzed for their heavy metal content. 
Each sampling point chosen was a location where water had been observed 
leaving FMT property at one time or another (ie. matural drainage, 
rainfall, groundwater flow or a sewer system). Conductivity, ph and 
temperature measurements were also taken at various points on FMT 
property. 

At 0900 Ross Powers and Mark Henke, met with Douglas Denison of 
Applied Environmental Research, representing FMT, Del W, Huntsinger 
and Dale Roush of BASF Wyandotte, Corp, Peter J. Durand and Thomas 
Woods, Attorneys for BASF and Mike Mutuam of the U.S. EPA, Chicago, 
at the FMT site. 

At 0915 Ross Powers and Mark Henke donned Level "D" protection. 

At 0930 The sampling began with site #9. The sampling sites were 
completed in a convenient: location pattern and not in numerical order, 
(see table #1 6f 2 for a complete list of sampling points.) . The water 
samples were collected in one common jar then divided into separate 
sample bottles for EPA, FMT and BASF, respectively. EPA's bottles 
were prepared according to EPA protocol and predosed with a Nitric 
Acid preservative. The common sampling jar was rinsed after each 
site. The sediment samples were collected with a plastic polyethylene 
jar scoop, mixed in a polyethylene bag and divided into three separate 
samples as was the water. A clean bag was used at each sampling point. 
A picture was taken for future verification. 



At sites #1, #4 and #11 water was not present (or not flowing) as it 
was on the day when the points were chosen; no water sample was taken. 
Sites #6, #7, and #14 were deleted because they were on a common 
sewer line which supposedly had been plugged and the water unable 
to reach the Trenton Channel of the Detroit River. A new site was 
determined and labeled site #6.( see map) 

Runoff was evident from the FMT site near site #6 (see pictures). 
Erosion paths were present which lead to the Trenton Channel. 

At 1230 The sampling was completed and each water sample was tested for 
acidity (preservative) with red lithmus paper. A total of seven 
water samples and 10 sediments samples were collected. 

At 1245 The pH meter was calibrated and the pH, temperature and conduct-
ivity>::was measured at various points on FMT property (see table #3). 

it 1345 The entire survey was completed and the sampling party left 
..MT property. 

At 1415 Ross Powers, Mike Mutuam and Mark Henke, arrived at the Central 
Avenue site which is a possible hazardous waste site owned by the 
City of Wyandotte, Michigan. This site was previously owned by 
BASF Wyandotte. 

At 1545 Ross Powers, Mike Mutuam and Mark Henke arrived at the U.S. 
EPA Grosse Isle office. 

At 1700 The samples were shipped to the Viar labs via Federal Express. 

Mark Henke 
MH/km 



Table #1 

Water Samples - FMT Site December" 3, 1981 

Site# Time 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1050 

1125 

1200 

1220 

0930 

1000 

CRL# 

82WT05 

551 

552 

553 

S56 

558 

559 

S60 

Comments 

No flow or standing water 
was present. 

Standing water approximately 
3" deep. 

Very small flow 

No flow or standing water 
was present. 

Deleted from list 

Original points #6, #7, and #14 
were eliminated and this one 
"common" point was determined 
as end of the sewer line. 

Deleted 

Points #9 & #10 are located 
very close to property edge 
Possibility of runoff onto 
public street and into munic
ipal sewer system. 

No flow or standing water was 
present. 

14 Deleted. 



Table #2 

Sediment Samples - FMT Site 

Si i:ej 

1 

2 

3 

4 

5 

8 

9 

10 

11 

12 

13 

Time 

1110 

1050 

1125 

1115 

1220 

09i)0 

1000 

1035 

1135 

1015 

CRL# 

82WT05 

565 

566 

567 

568 

572 

573 

574 

575 

562 

563 

December 3, 1981 

Comments 

Sand 

Very soupy mud 

Sand 

Deleted 

Clay-like sediment 

Very soupy mud 

Soil scrape 

Soil scrape 

Soil scrape 



Table #3 

pH & Conductivity Results - FMT Site December 3, 1981 

Site #8 

Cond.- 2500 
pH - 9.13 
Temp.- 5°C 

Site #10 

Cond.- 3700 
pH - 10.4 
Temp.- 9°C 

Site #9 

Cond.- 2400 
pH - 9.95 
Temp.- 5°C 

Site #3 

Cond.- 3300 
pH - 10.45 
Temp.- 6°C 

Site #6 

Cond.- 1000 
pH - 9.4 
Temp.- 5°C 

Site lOA - Near #10 

Cond.- 5500 
pH - 11.25 
Temp.- 80C 

Dewatering Trench 

Cond.- 6000 
pH - 11.0 
Temp. - 5°C 

Detroit River 

Cond.- 325 
pH - 9.18 
Temp.- 60C 

Standing Water With Foundation 

Cond.- 1500 
pH - 10.1 
Temp. - 80C 



1. COST 
CENTER 

EP 151-9': 

T0WICAL DIRECTION DOCUMENT (TDD) 
OHM EMERGENCY RESPONSE AND 

SPILL PREVENTION PROGRAM 

ecology and environment, inc. 

2. 

No. SP 5-8111-09 

3. Priority: 

jn High 

n Medium 

• Low 

4. Authorized 

Overtime 

• Yes 0No 

5. Confirmation 

of verbal TDD 

• Yes y No 

Date 

6. Completion Date: 

December 15, 198 

7. Reference I nfo: 

\E Yes • No 

• Attached 

• Pick Up 

8. General Task Description: .qpraciallzed laboratory analysis 

9. Specific Elements: The TAT wiH purchase 12-360 ml 

pnlyethylp.ne bottles and 12-Qne liter pply-
af-hylpnpi AS alnwg witli 12-8 ounce plastic 

for ciampTPR hfting c:ondi]Ct:ed under 

Tnnft 5-8111-12, The TAT will ship the bpttles 
xrfa KxprftBB tLf) the Vlar ront-.ract. T.ab. 

eampl Qg 1 1 ho ghipppfi in fl moler and 

iced to 4°T- Tha nnat r>f i-he hnl-.t-lR purchase 

8n^ shi-ppwi_H_ $220-QQ. 

10. Interim Deadlines 

11. Desired Report Form: Formal Report I I Letter Report • Formal Briefing • 

Other (Specify): Tnirrtfr'aq and ghipping hfl lB. 

12. COMMENTS:. 

13. Au 

(Signature) 

15. Received By: ^Accepted G Accepted with exceptions ORejected 16. Date: 

V D^c. r/ 
(TATL Signature) 

Sheet 1 White - TATL Copy 
Sheet 2 Green — DPO Copy (Signed by TATL, Replaces Original) 
Sheet 3 Canary — NPMO Copy 
Sheet 4 Pink — Project Officer Copy 
Sheet 5 Goldenrod — DPO Original (Unsigned by TATL) 

Q Photocopy to Contracting Officer (Washington, D.C.) 



SHIPPED 
VIA 

CARTONS 

SHIP DATE 

CODE EXPLANATION 

I F 0 B COLLECT 
t. CHICAOO - PREPAV AND ADD 

». C.O.D'. 

4. DESTINATION 

STOCK NO. DESCRIPTION SHIPPED BACK ORDER 
UNIT 
Si7e UNIT PRICE REMARKS 

24 

2Vy 

3RDER 
3* / 

6022-50 ' 

6022-40 

6101-50-^ 

RrCTANG'JLAft SCTTLE 32 0? 

KECTAWGULAR SGTTLE 16 C7 

SAMPLE JAR 16-02 

-/ 

/-

EA 

EA 

EA 

SUB ICTAL 
1 1 

PACKING SLIP 
PHONE NUMBER 

312 647-0272 

iC6C6053 

THIS NUMBtR MUST 
APPEAR ON ALL COR-
RESPGNOCNCC. 

REFERENCE NO. 

P756746-0 

COLE - PARMER 
Instrument Co, 

7425 NORTH OAK PARK AVE. - CHICAGO, ILUNOIS 60648 
^LEASE REPORT ANY SHORTAGES OR DAMAGES 
' L^THE DELIVERJING CARRIER WITHIN 5 DAYS. 

ALL ITEhS NOT IWDICA^ED 
OTH£R«ISE#T£) SE SHIPPED 
FROH STCCr 

PHONE 
ORDER CHOKED 
BY 

ORDER PA^D 
BY 

PLEAsX NOTE/THAT WE CANNOT ACCEPT GOODS 
RETURNEN?>WITHOUT PRIOR AUTHORIZATION. 
UNAUTHQWGED SHIPMENTS WILL BE RETURNED 
TO SEMDER^^OLLECT. YOUR COOPERATION IS 
APFyrcCIATED. 

'ON GOODS RECEIVeo DAMAGED, PLEASE DO NOT 
THROW AWAY CARTOPSAND PACKAGING MATERIAL. 

WE CERTIFY THAT THESE d^DS WERE PRODUCED 
IN COMPLIANCE WITH ALL ^PLICABLE REQUIRE
MENTS OF S|CT10NS 6, 7 a 10 OF THE FAIR LABOR 
STANDARDS ACT AS AMENDED. 

YCUR ORDER NG.4731 



UNITED «TES ENVIRONMENTAL PROTECTIO*GENCY O^jj^E 

DATE; / 

SUBJECT; Review of Region V Contractor Data; Received for Review on v 2--

FROM; Curtis Ross, Director "U-
Central Regional Laboratory 

10= Data User: 

We have reviewed the data for the following caseCs): 

Site Name: FA-zT 
VIAR Case No. *7 "^/ 
EPA Data Set No. 

CRL Laboratory Numbers: F" 0\ ^ Cy ^ 
VIAR Traffic Numbers: ^ ̂ >A :!> 
Man-hours required for Review: / 

Following are our findings: 

'SI are acceptable for use< 

I 1 Data are unacceptable for use. 

I 1 Data are preliminary - this case has been forwarded to Dr. Alfred 
Haeberer^ EPA Support Servicesi for review - pending reply. 

cc: Dr. Alfred Haeberer 

fPA FORM ime (REV 3-761 



U.S. UNYIRONMUNTAL PROTECnON AGENCY - ffW] SornpJc Mnnag^cnt Office 
P.O. Hox SIS - Alexandria, Virginia 22313 - 703/ 557-2190/FTS-8-557-2490 g ^ ^ ^ 

INORGANICS ANALYSIS DATA SHEET 
585- 3,51 

LABORATORY NAME Versar Inc. SAMPLE NO. /Me ^5 1H 

LAB SAMPLE ID NO. 7 7 51 QC REPORT NO. 

TASK 1 (Elements to be identified and measured) 

i. 
ug/I 

Aluminum fOO. 10. Nickel ^ ao. 
ug/l 

2- Chromium •<! i o, 11. Maneanese ^ iC?. 
3. Barium >4 1 o. 12. Zinc 10. 

Be.'-YlJium 3 , 13. Boron ^ • 
Cadmium -< S • H. Vanadium ^ 10-

6. Cobalt lO- 15. Calcium /I 1 DO. 
7. CoDoer ao- 16. Magnesium \oO-
S. Iron ft C7- 17. Sodium \oo. 
9. Lead • 

-
TASK 2 (Elements to be identified and measured) 

< 

^ '• 

ug/1 
Arsenic 5. Mercury 

ug/1 

^ '• 
Antimony 6. Tin <10. 

^ '• 

Sele.nium '^jo. 7. SUver <9-0. 

^ '• 

Tnallium -^/O. 

TASK 3 (Elements to be identified and measured) 

I. Ammonia mg/1 4. Cvanide mg/1 
•2. Fluoride m«/l 5. oH Units 
3. Sulfide mg/1 6. TOO mg/1 

COMMENTS: a) v/ith a detecticn Limit of 3iO<? due io coniaiMi'naii'en 
b) with a detecticn limit of 
c) with a detection limit of 
d) analyzed on a sample aliquot preserved with HCl from F/pH sample bottle 
e) a"verage of two replicate determinations 
f) insufficient sample aliquot 



liM. CAH 
.5. ENYIRONMUNTAL PROTECTION AGENCY - HWl Sample Management Olfjce 
,0. IJOX 31 S - Alexandria, Virginia 22313 - 703/ 557-2^90/FTS-8-557-2490 

INORGANICS ANALYSIS DATA SHEET 
585- 9,5 / 

S 3 ±> 7 
r r^o n) 

LABORATORY NAME Versar Inc. SAMPLE NO. ME 85^9 R 

LAB SAMPLE ID N0._2Z1£. QC REPORT NO. 

cS 

K 

p 

TASK 1 (Elements to be identified and measured) 

1. AJuminum 
ug/l 

IA50. 10. Nickel 
ug/l 

2- Chromium ^ lO. 11. Manganese 60. 
3. Barium 2>0. 12. Zinc HO. 
4. BervUium 13. Boron ^ -9,00.^ -
5. Cadmium ^ 5- lif. Vanadium 9,0. 
6. Cobalt ^ JO- 15. Calcium IH. HOG-
7. CoDoer 9,0. 16. Magnesium 9 1 600-
S. Iron a 160. 17. Sodium H98.000. 
9. Lead HO. 
-

TASK 2 (Elements to be identified and measured) 

ug/I ug/l 
I. Arsenic /V. 5. Mercury 
2. •Antimony ^20. 6. Tin 
3. Selenium -din. 7. SUver <Xo, 

Thallium ^ ID. 

- TASK 3 (Elements to be identified and measured) 

1. Ammonia mz/1 4, Cvanide mg/1 
•2. Fluoride mz/1 5, PH Units 
3. Sulfide mz/1 6. TOG mg/1 

COMMENTS: a) 
b) 
c) 
d) 
e) 
f) 

vdth a detection limit of . ,• J • 
with a detecticn liinit of conra/*>ninetr/on 
with a detection limit of 
analyzed on a sanple aliquot preserved' witii HCl fron F/pH sample bottle 
average of tvo replicate detemdnations 
instifficient sample aliquot 



I 
11.5. ENYir^ONMllNTAL PROTECTION AGENCY - HWI SampJc Monagcmcnt Olfice 
P.O. Eox 31 8 - Alcxai)dria, Virginia 22313 - 703/ 557-2^90/FTS-8-557-2490 

INORGANICS ANALYSIS DATA SHEET 
585- 3,5/ ^/y}r 

LABORATORY .NAME Versar Inc. 

LAB SAMPLE ID NO. 7 7 3 3 

SAMPLE NO. Mg 85^5 

QC REPORT NO. 

TASK 1 (Elements to be identified and measured) 

ug/1 ug/1 
1. Aluminum 8150. 10, Nickel HO. 
2. Chromium 30. 11. Manganese H60. 
3. Barium 70. 12. Zinc \l£>. #• BervUium A- 13. Boron aoo.^ 
5. Cadmium 5. 14. Vanadium 50. 
6. .Cobalt JO. 15. Calcium 33. 
7. CoDoer a 00. 16. Magnesium 7 HOO. 
3. Iron 1 13 6 oo. 17. Sodium 60H.OOO. 
9. Lead 

J 
BO. 

TASK 2 (Elements to be identified and measured) 

> 1. Arsenic 
0. "Jg/l . 

9o. 5. Mercury 32 
ug/1 

mz. 
'^3. 

Antimonv 6. Tin mz. 
'^3. Selenium <: JO. 7. Silver 

4. Thallium 10. 
ly 
Ul 

• TASK 3 (Elements to be identified and measured) 

1. Ammonia mg/I 4. Cvanide mg/1 

•2- Fluoride mg/1 5. PH Units 
3. Sulfide mg/1 6. TOC \ mg/1 

COMMENTS: a) vd.th a detecticn limit of 
b) with a detection limit of 2oo, 
c) with a detection limit of aoodue io conia/t*)i'narion 
d) analyzed on a sanple aliquot preserved with HCl from F/pH sample bottle 
e) average of two replicate determinations 
f) insufficient sample aliquot 



14 TECTTO 11.5. ENVIRONMENTAL PROTECTTON ^GENCY - MWI Sample Management Office 
P.O. Eox 31S - Alexandria, Virginia 22313 - 703/ 557-2^90/FTS-3-557-2490 

585- 3.5/ 
INORGANICS ANALYSIS DATA SHEET ^ %LOn) "TS 

fJhT'2on) 
LABORATORY NAME Versar Inc. SAMPLE NO. M£" BS26 

LAB SAMPLE ID NO. 7733 QC REPORT NO. 

TASK 1 (Elements to be identified and measured) 

1. Aluminum 
ug/1 

3.Sd>d>. 10. Nickel 'i: 0,0. 
ug/1 

2. Chromium \o. 11. Maneanese too. 
3. Barium 12. Zinc tso. 

Beryllium . a. 13. Boron -e. d,oo.^ • 
3. Cadmium ^ s. 11*. Vanadium SO. 
6. Cobalt to. 13. Calcium \o.eoo. 
7. Coooer so. 16. Maenesium 6 too. 
S. Iron 5 \0O. 17. Sodium '^n.noo. 
9. Lead ' na 

^ _ 
TASK 2 (Elements to be identified and measured) 

V-

\n 
I. Arsenic 

ug/1 
3>o. 3. Mercury 30. 

ug/1 

p- Antimony 6. Tin ^ 2co!^ p-
Selenium 7. Silver 

CL 
Thallium -^ID. 

CL 

• TASK 3 (Elements to be identified and measured) 

1. Ammonia mg/1 i*. Cvanide mt/1 
•2. Fluoride mc/1 3. PH Units 
3. Sulfide ms/1 6. TOC me/1 

COMMENTS: a) vdth a detecticn limit of Hoo. , i • 
b) vd-th a detecticn limit of Aoo due -to ccnieflrmna hon. 
c) with a detection limit of 
d) analyzed on a sample aliquot preserved with HCl from F/pH sample bottle 
e) average of two replicate deteiminations 
f) insufficient sample aliquot 



iv/i u m irloi 
I 

l!.5. uNVIKONMliNTAL PROTECTIDN AGENCY - HWl Sample MnnagcTncnt Office 
P.O. Box 318 - Alexandria, Virginia 22313 - 703/ 557-24go/FTS-3-557-2490 

INORGANICS ANALYSIS DATA SHEET 
585- a S / 

glljdlosSL ̂  
F/y)T 

LABORATORY NAME Versar Inc. SAMPLE NO. ME ^S°l'5 

LAB SAMPLE ID NO. 7737 QC REPORT NO. 

1. Aluminum 

TASK 1 (Elements to be identified and measured) 

ug/1 
3 130. 10, Nickel e,o. 

ug/l 

2. Chromium 10. 11. Manganese I9C?-
3. Barium 30. 12. Zinc /3t?. 

0- Be.'-yLIium ^ a. 13. Boron ^oo.^ • 
5. Cadmium ^ 5. 14. Vanadium 5o. ' 

6. Cobalt -i- 1 o. 13. Calcium 1 V^30 0. 
7. CoDoer 8d>- 16. Masnesium 6900-
3. Iron 6 7O0. 17. Sodium •736,000. 

^ 9. Lead 8D. 

*41 

-
TASK 2 (Elements to be identified and measured) 

V) 

I. Arsenic 4D. 
ug/I 

5. 
f 

Mercury 32. 
ug/l 

im- Antimony 6. Tin im-
Selenium ^10. 7. Silver <f20. 
Thallium 

- TASK 3 (Elements to be identified and measured) 

1. Ammonia mg/1 4. Cvanide m«/l 
•2. Fluoride ma/1 3. PH Units 
3. Sulfide ma/1 6. TOC mc/1 

COMMENTS: a) vd.^ a cetecticn limit of ' CO. 
b) wii±i a detecticn limit of d,OC> fo coniei/mi ha n'en 
c) with a detection limit of 
d) analyzed on a sarrrole, aliquot preserved with HCl from F/pH sample bottle 
e) average of two replicate determinations 
f) insuCficient sairple aliquot 



\ 11 r 
JTAL PROTECTION AGE U.S. ENVIRONMENTAL PROTECTION AGENCY - MWI Sample Management Olfice 

P.O. Eox 318 - Alexandria, Virginia 22313 - 703/ 557-2'J90/FTS-e-557-2<J90 

INORGANICS ANALYSIS DATA SHEET 
585- 9,51 

5. r 

LABORATORY NAME Versar Inc. SAMPLE NO. M/T 85*=)/ 

LAB SAMPLE ID NO. 7735 OC REPORT NO. 

TASK 1 (Elements to be identified and measured) 

1. Aluminum ISO, 
ug/1 

10. Nickel ^ SO. 
Ug/I 

2. Chromium ^ 10. 11. Maneanese ^O. 
3. Barium 30. 12. Zinc 10. 

Bervilium ^ -a. 13. Boron OO.^ • 

3. Cadmium I'f. Vanadium ^ ID-
6. Cobalt ^ |0. 13. Calcium QI7.000, 
7. CoDoer ^ 3,0. 16. Maenesium S?900-
3. Iron Geo. 17. Sodium 9,6?. OOO-
9. Lead ^ yo-

yo 
TASK 2 (Elements to be Identified and measured) 

t 
^ 1. Arsenic ^)D, 

ug/1 
5. Mercury 

ug/1 

Antimony 6. Tin ^ 30. 

X'- Selenium <IO, 7. SHyer do. X'- Thallium ^10. • 
• TASK 3 (Elements to be identified and measured) 

1. Ammonia ms/I <1. Cvanide me/1 
•2- Fluoride me/1 5. PH Units 
3. Sulfide me/1 ^ 6. TOG me/1 

COMMENTS: a) vdth a detecticn limit of 'a<30 coniamiinaiion 
b) with a detection limit of 
c) with a detection limit of 
d) analyzed on a sanple aliquot preserved with HCl from F/pti sairple bottle 
e) average of two replicate deteminations 
f) insufficient sanple aliquot 



OTECTION U.S. EINVIRONMIINTAL PROTECTlTTN AGENCY - MWl Sample Management Olfjce 
P.O. Eox 318 - Alexandria, Virginia 22313 - 703/ 557-2il90/FTS-3-557-2<190 

INORGANICS ANALYSIS DATA SHEET 
585- 9,51 /^/)T c A 

L.ABORATORY NAME Versar Inc. 

L^B SAMPLE ID NO. 7 731 

SAMPLE NO. ME g5S'9 

QC REPORT NO. 

TASK 1 (Elements to be identified and measured) 

1. Aluminum 
ug/1 

10. Nickel ao. 
ug/1 

2. Chromium - ... 11. Manganese HO. 
3. Barium AD. Il Zinc 

# 
Be.'-y ilium SI- ls. Boron ^ ac?.?.''-

# 
5. Cadmium ^ 3. 1<^. Vanadium ^ 10. 
6. Cobalt < - 1.' 13. Calcium s 6^700. 
7. CoDoer ao. 16. Magnesium 13.500. 
3. Iron H60. 17. Sodium 159.0... 
9. Lead ^ HO. 

Q> 
TASK 2 (Elements to be identified and measured) 

-

t 1-
ug/1 ug/1 

t 1- Arsenic ^\D. 5. Mercury y,. Antimony 6. Tin y,. Selenium <10 7. Silver CUO. 
Thallium ^iO . 

TASK 3 (Sements to be identified and measured) 

I. Ammonia mg/1 Cvanide mg/1 
•2. Fluoride me/1 • 3. PH Units 
3. Sulfide ma/I 6. TOC me/1 

COMMENTS: a) vdth a detecticn limit of ^co. 
b) with a detecticn limit of '^oo-Jve h conhx/minttifon 
c) with a detection limit of 
d) artalyzed on a sanple aliquot preserved with HCl fran F/pH saitple bottle 
e) average of two replicate deteminaticns 
f) insufficient sartple aliquot 



UNITED ENVIRONMENTAL PROTECTIO ENCY 

DATE; / ^ 

SUBJECT; Review of Region V Contractor Data; Received for Review on 

FROM: Curtis Ross, Director 
Central Regional Laboratory 

TO; • Data User: r/vT 

We have reviewed the data for the following case(s): 

Site Name: F Mt 
VIAR Case No. ^ ( 
EPA Data Set No. 5 F I ^ 
CRL Laboratory Numbers: ^ P- VV ^ " $ X ^ ^ ̂  
VIAR Traffic Numbers: E ^ S '10 
Man-hours required for Review: ^ 

Following are our findings: 
11 ' 5 jo.ez^>VV~-G>^ / rJ t'i'f 

" ~ S ' ' J ^ C..,VV-'''C3Axyut-'V~^ 

Jic /t / / />« /j-

tAf 3 ''J 
5^. ^ jo-yAi .4fL(A^ 

tAtrAAA-<Mn "AAt 

- /; 

I I Data are acceptable for use. 

I I Data are unacceptable for use. 

lyi Data are preliminary - this case has been forwarded to Dr. Alfred 
/> Haeberer, EPA Support Servicesi for review - pending reply. 

cc: Dr. Alfred Haeberer 

f PA FORM 132a6 IREV 3-76) 



, - UNITED ES ENVIRONMENTAL PROTECTION NCY 

OATE: 2. 

SUBJECT. Review of Region V Contractor Data 

FROM: Charles T. Elly, Project Coordinator 
EPA, Region V VIAR & Company Contract 

TO. Dr. Alfred Haeberer 
EPA Support Services 

THRU: Mr. Robert Pritchard 
EPA, HWI 
Sample Management Office 
P.O. Box 818 
Alexandria, Virginia 22313 

Attached are comments resulting from Region V's CRL GC/MS personnel(s) 
review of the following data: 

Site Name: Fnr 
VIAR St Company Case No. '7^ f 
Traffic Numbers: n £ 85-70 io 

The review was accomplished according to directions given on pages 8-9 of 
the Region V Environmental Services Division, Sample Handling Protocol 
for Hazardous Waste, Medium Concentration and Environmental Samples; 
dated November, 1981. 

Please provide me with your definitive comments regarding acceptability 
or onacceptablllty of the data by: (f 7 . 

COMMENTS: 

cc: Dr. Alfred Haeberer, EPA Support Services 
FPA FORM 1320 6 (REM 3 761 



fl us ENVIRONMENTAL PROTECTION AGENCY ^ llu ellE'i 
HWI Sample Management Office 
F.O. Box SI8 - Alexandria, Virginia 22313 
703/357-2430 FTS 8-557-2490 ^ 

uou.. 
INORGANICS ANALYSo 6:.... 

CHICAGO, -

A 
rS 

1. 

• 
3. 
4. 
5. 
6. 
7. 
8. 

9. 
10. 

13B2 
5. 

Sample No. 
J--

•• /l/o? OS EPA CENi r.AL Rlo.OSM. lAli. 
•i.3 S Bsmo f S 7 5' 

rr^ 

CASE NO. , 77/ 
LAB SAMPLE ID. NO. QC REPORT NO.-

- TASK 1 (Elements t > be identified and measured.) 

Aluminum 

ug/I oit^n^ 
(circleoneT' 

11. Manganese 

ug/1 or(^/^ 
(circle 

7/ 
Chromium 7 12. Zinc 
Barium ^/O 13. Boron <)0 
BeryUium 14. Vanadium 
Cadmium 
Cobalt lA mg/l or mg/kg 

(circle one) Copper /S' mg/l or mg/kg 
(circle one) 

Iron 15. Calcium 
Lead 16. Magnesium 
Nickel r 17. Sodium 

TASK 2 (Elements to be identified and measured.) 
V 
1. Arsenic 

ug/1 or (ng/kgj 
(circle^e) 

1 

5. Mercury 

ug/1 or ^/k^ 
, (circle one? 
< 

2. Antimony 6. Tin <'-x-. o 

3. Selenium <o.'y 7. Silver </ 

4. Thallium <7.o 

COMMENTS: 

TASK 3 (Elements to b . identified and measured.) 
ug/1 or mg/kg 

(circle one) 
1. Ammonia 

2. Cyanide 
3. Sulfide 

SOIL 
3,re / 



us ENmON MENTAL PROTECTION AGENCY C/? /Vft3 
HWl Sample Management Office * 
P.O. Box818 - Alexandria, Virginia 22313 />7 / 'TV 
703/557-2»?(, FTSWJ7-24S0 f ^ £• S iS 

INORGANICS ANALYSIS DATA SHEET 
ya. ^ 

LABORATORY NAME 
LAB SAMPLE ID. NO. 0>y 

CASE NO. 7T/ 
; ?C REPORT NO. ^ J" 

TASK 1 (Elemoits to be identified and measured.) 

I. Aluminum 

ug/1 or 
(circle one 

11. Mcinganese 

ug/1 or(gg7^ 
(circle one) 

f Chromium , 12. Zinc f Barium </^ 13. Boron 
Becyllium 1(>. Vanadium C/O 

5. Cadmium Co J 
6. Cobalt mg/1 or mg/kg 

circle one) 7. Copper % 
mg/1 or mg/kg 

circle one) 
8. Iron 37 15. Calcium 
9. Lead 2./ 16. Magnesium 

10. Nickel SV 17. Sodium -

• 

1. Arsenic 

TASK 2 (Elemoits to be identified and measured.) 
ue/1 o<1ifg7i^ 

(circle one) 
/tc* 3. Mercury S?--

ug/1 or^g/^ 
(circleone) 

O V-

2. Antimony 6. Tin 2. 

3. Selenium 7. Silver </ 

Thallium • *' — 

COMMENTS: 

TASK 3 (Element to be identified and measured.) 
ug/1 or mg/kg 

(circle one) 
1. Ammonia 
2. Cyanide 
3. Sulfide 

S,« * I 
Seo 



us ENVIRONMENTAL PROTECTION AGENCY 
HWI Sample Management Office 
P.O. Box 818 - Alexandria, Virginia 22313 ^ 
703/557-2^90 FTS 8-557-2^90 10^6 5 

INORGANICS ilNALYSiS DATA SHEET 

Sample No. 

LABORATORY NAME OtilHfTcH 
LAB SAMPLE ID. NO. J 

CASE NO. 77/ 
QC REPORT Na C>o3 

1. Aluminum 

f 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

TASK 1 (Elemoits t j be idsntificd and measured.) 
uWl or/ing/i^ 

(circle one) 

Chromium 
Barium ('O 

Beryllium 
Cadmium £>,3-7 
Cobalt 
Copper 3 
Iron 
Lead 
Nickel Y( 

Arsenic 

TASK 2 (Elements to 
ug/1 or^jj/i^ 

(circle one)r 

Antimony 
Selenium ^o.-y 
Thallium K 1.0 

11. Manganese 
12. Zinc 
13. Boron 
14. Vanadium 

15. 
16. 
17. 

Calcium 
Magnesium 
Sodium 

ug/1 or(gg/k{,^ 
(circle we) 

</o 

mg/l or mg/kg 
(circle one) ; 

ug/1 or ($57^ 
(circle one) 

Tin 
Silver </ 

COMMENTS: 

TASK 3 (Elemeits to bi ide ified and measured.) 
ug/1 or mg/kg 

(circle one) 
1. 
2. 

Ammonia 
Cyanide 

3. Sulfide 

. Sep A' 



us ENVIRONMENTAL PROTECTION AGENCY C/? /•A'l 
HWI Sample Management Office - 11 ^ 
P.O. Box 818 — Alexandria, Virginia 22313 /yn" Cl^^do t ( 
703/357-2490 FTS8-557-2'190 

fa-tJ r<i) 5 69 
INORGANICS AI :ALYS1S DATA SHEET 

Sample No. 

/'?(rif-77 

LABORATORY NAME 
LAB SAMPLE ID. NO. 

CASE NO. 7^/ 
QC REPORT NO. C?0 3 

TASK i (Elements to '.e identified and measured.) 

1. Aluminum 

ug/1 or^ 
(circleone) 

11. Manganese 

ug/1 or<gg/kj 
(circle o^ 

• Chromium c 12. Zinc fC 
3. Barium 13. Boron <yo 

4. Beryllium < vX 14. Vanadium 
5. Cadmium -
6. Cobalt 3 mg/l or mg/kg 

(circle one) 7. Copper /f 
mg/l or mg/kg 

(circle one) 
8. Iron /ffc 15. Calcium 
9. Lead 16. Magnesium 

10. Nickel 17. Sodium 

1. 
2. 
3. 
4. 

Arse ic 

TASK 2 (Elements to be icfentified and measured.) 
ug/1 or ̂ g/1^ 

(circle one) 
3. V 5. Mercury 

ug/1 or^g/kg 
(circle o^ 

<0.01^ 

Anti »ony 6. Tin ifl <2^ P-
Selc . 'um 7. Silver </ 

Tha" um 

Q
 

V
 

jnj 

com :NTS: 

TASK 3 i Uements to be identified and measured.) 
ug/1 or mg/kg 

(circle one) 
1. Anrmonia 
2. Cyanide 
3. Sulfide 

"SjTt 

S£S> 
•AE 



us ENVIRONMENTAL PROTECTION AGENCY 
HWI Sample Management Office n ̂  
P.O. Box 818 - Alexandria, Virginia 22313 f ' ' ' 
703/557-2*90 FTS 8-557-2*90 T (S>e7^0i'^y 

eD-(j^ro^sc^ 
INORGANICS ANALYSIS DATA SHEET 

Sampie No. 

<rr7f 

/ Wf-a- fee' 
CASE NO. 77/ 

1« 
LAB SAMPLE ID. NO.- OC REPORT NO. oos 

<'• 

1. Aluminum 

TASK 1 (Elemoits to be Identified and measured.) 
* ug/1 or^g/!^ 

(circle oneT 
/•LO 11. Manganese 

ug/1 « • (^/kO 
(circ e onS) 

• Chromium / 12. Zinc ?.o 
3. Barium 13. Boron 
*. - Beryllium <0.^ 1*. Vanadium 
5. Cadmium /O./ 

6. Cobalt mg/1 or mg/kg 
7^ one) 7. Copper 

mg/1 or mg/kg 
7^ one) 

8. Iron /f-y^ 15. Calcium 
9. Lead /•7 16, Magnesium 

10. Nickel 17. Sodium 

1. Arsenic 
2. Antimony 
3. Seieyilum 
*. Thallium 

TASK 2 (Elemen 5 to be identified and measured.) 
ug/1 (x(SrJ^ 

(circle c ej 
/.O 

V 
<^//0 

5. 
6. 
7. 

Mercury 
Tin 
Silver 

ug/1 or 
(circle one 

'2..0 

COMMENTS: 

TASK 3 (Eleme s to be Identified and measured.) 
ug/1 or mg/kg 

(circle one) 
1. Ammonir 

2. Cyanide 
3. Sulfide 

&D 



us ENVIRONMENTAL PROTECTION AGENCY 
HWI Sample Management Office 
P.O. Box 818 - Alexandria, Virginia 22313 
703/557-2490 PTS 8-557-2490 

INORGANICS ANALYSIS DATA SHEET 
tk^-hi J¥. 

LABORATORY NAME. 
LAB SAMPLI. ID. NO. y-(? ̂  

CASE NO. 
—» • 

/ 7/ 
QC REPORT NO. __ C J 

1. Aluminum 

TASK-1 (Elemoits to be Identified and measur ed.) 
-ijg/1 or _ 

(circle one 
11. Manganese 

ug/1 or^/ ^ 
(circle^< 

Chromium - y 12. Zinc 3 p 
3. Barium - -Vf 13. Boron <JO 
4. Beryllium - 14. Vanadium </o 
5. Cadmium cy/ 
6. Cobalt V mg/1 or mg/kg 

. (circle one) 7. Copper 3 r 

mg/1 or mg/kg 
. (circle one) 

8. Iron /JVo 15. Calcium -

9. Lead S3 16. Magnesium 
10. Nickel f 17. Sodium 

TASK 2 (Elemoits to be identified and measured.) 

• 

1. Arsenic 

ug/1 or(ifig@ 
(circle"one) 

5. Mercury O. 

ug/1 or Q<g/I^ 
(circle onelT 

o \y^ 
2. Antimony 6. Tin o 
3. Selenium 7. Silver 
4. Thallium . //<o 

COMMENTS: 

TASK 3 (Elemoits to be Identified and measured.) 
ug/1 or mg/kg 

(circle one) 
1. Ammonia 

2. Cyanide 
3. Sulfide 

5.Te ^5 



us ENVIRONMENTAL PROTECTION AGENCY ^^^3 
HWI Sample Management Office ^ ^ /r) 
P.O. Box 818 - Alexandria, Virginia 22313 
703/337-2.90 FTS8-337-2.90 ^:XlMn^Sn3 

INORGANICS ANALYSIS DATA SHEET 

"Sample NoiT 

J;n,fn W 
LABOR^ORY NAME. 
LAB SAMPLE ID. NO. 

CASE NO. 
QC REPORT NO. ^ 03 

TASK 1 (Elemoits to be identified and measured.) 

1. 

« 
3. 
.. 

3. 
6. 
7. 
8. 
9. 

10. 

1. 
2. 
3. 
.. 

COMMENTSs 

Aluminum 

ug/1 or mg/kg 
(circle one) 
JlLo 11. Manganese 

ug/1 or mg/kg 
(circle one) 

o 
Chromium 12. Zinc 
Barium VO 13. Boron <JO 

Beryllium <o-j^ 1.. Vanadium </^ 

Cadmium 
Cobalt 4 mg/l or mg/kg 

(circle one) C Copper 
mg/l or mg/kg 

(circle one) C 
Iron /f-jo 13. Calcium jr 

Lead y.r 16. Magnesium •? 

Nickel 17. Sodium • 

TASK 2 (Elements to be Identified and measured.) 

Arsenic 

ug/1 or mg/kg 
(circle one) 

5. Mercury 

ug/1 or mg/kg 
(circle one) 

Antimony <>.o 6. Tin 
Selenium 7. Silver </ 

Thallium 0 
<

 
V

 

r 

• 

TA; 13 (Elements to be identified and measured.) 
ug/1 or mg/kg 

(circle one) 
1. Ammonia 

su 

2. Cyanide 
3. Sulfide 



us ENVIRONMENTAL PROTECTION AGENCY 
HWI Sample Management Office 
P.O. Box 818 — Alexandria, Virginia 22313 
703/557-2490 FTS 8-557-2490 

INORGANICS ANALYSIS DATA SHEET 

3 f- Sample 

LABORATORY NAME_ CASE NO. - ^7 ?/ 
LAB SAMPLE ID. NO. QC REPORT NO. OC3 

5. 
6. 
7. 

Cadmium 
Cobalt 
Copper 

COMMENTS? 

TASK 1 (Elemoits to be Identified and measured.) 

1. Aluminum 

ug/1 or 
(cl^^ on^ 

11. Manganese 

ug/1 or 
(circle on^ 

•2^9^ 
• Chromium r 12. Zinc 
3. Barium 13. Boron // 
4. Beryllium <0'^ 14. Vanadium 

/ V 
mg/1 or mg/kg 

8. Iron 15. Calcium 
9. Lead 16. Magnesium 

10. Nickel 9 17. Sodium 

/ 
TASK 2 (Elemoits to be identified and measured.) 

.• 

• 

1. Arsenic 

ug/1 or (fii7i5> 
(circle one) 

5. Mercury 

Ug/1 or^g/^ 
(circleOTe) <rc>, 

2. Antimony o 6. Tin < 

3. Selenium ^o.> 7. Silver </ 

4. Thallium . o 

TASK 3 (Elemsitf to be identified and measured.) 

9 

« 1. Ammonia 

ug/1 oi mg/kg 
(clrcl ! one) 

2. Cyanide 
3. Sulfide 



us ENVIRONMENTAL PROTECTION AGENCY 
HWI Sample Management Office 
P.O. Box SIS - Alexandria, Virginia 22313 
703/557-2490 FTS S-557-2490 

Sample No. 

INORGANICS ANAL :^1S DATA SHEET 

LABORATORY NAME. 
LAB SAMPLE ID. NO. ^ 

t ;ASE NO. •71/ 
REPORT NO. e>03 

TASK i (Elemeits to be It'^tified and measured.) 

I. Aluminum 

ug/I ©(WAgJ) 
(clrcle"WTe) 

• 
ie Mangaitese 

ug/1 or(j[np/kg^ 
(circle one) 

# 
Chromium 7 •2. Zinc •7C 

3. Barium 'T^O 13. Boron ^/0 
4. Beryllium <eP.S' 14. Vanadium <r/c> 
5. Cadmium 
6. Cobalt < mg/1 or mg/kg 

(circle one) 7. Copper >7 
mg/1 or mg/kg 

(circle one) 
S. Iron l^S/o 15. Calcium s- ;.i, i. 

9. Lead / o 16. Magnesium , - ... -• 

10. Nickel 17. Sodium 

• 

1. Arsenic 

TASK 2 (Elements to be identified and measured.) « 
ug/1 or^ngT© 

(circleone) 
5. Mercury 

ug/1 ocYmg/ke^ 
(circle one) 

2. Antimony <v,c> 6. Tin 
3. Selenium V 7. Silver <ry. 
4. ' hallium r 

COMMENTS: 

TASK 3 (Elements to be identifie and measured.) 
ug/1 or mg/kg 

(circle one) 
1. Ammonia 
2. Cyanide 
3. Sulfide 

4. 

Site ^ I 



us ENVIRONMENTAL PROTECTION AGENCY 
HWI Sample Management Office 
P.O. Box 818 - Alexandria, Virguila 22313 
703/557-2^90 FTS 8-557-2'190 

5. f. 
Sample N^ 

INC RGANICS ANALYSIS DATA SHEET 

CASE NO. LABORATORY NAME 
LAB SAMPLE ID. NO. QC REPORT NO. 

7^/ 

1. Aluminum 

TASK 1 (Elemoits to be Icfentlfied and mea^ired.) 
ug/1 or^g/l^ 

(circle onejT 
ug/1 orgmg/kg) 

11. Manganese 
t icircle one) 

Chromium f 12. Zinc ^9 
3. Barium 13. Boron 

f 

4. Beryllium <"0,^ R. Vanadium </d 
5. Cadmium «'.3» 
6. Cobalt mg/1 or mg/kg 

(circle one) * _ 7. Copper /f mg/1 or mg/kg 
(circle one) * _ 

8. Iron /79o 15. Calcium 
9. Lead IS 16. Magnesium :: 

10. Nickel 17. Sodium • 

• 

1. Arsenic 

TASK 2 (Elemoits to be identified and measured.) 
ug/1 or^/l^ 

(circle onej 
5. Mercury 

Ug/1 on^Tg/i^ 
y» _ (circleone; 

-<: O. 
2. Antimony <r>.o 6. Tin - <^3..o 
3. Selenium ^0 y 7. Silver 
k. Thallium 

t 

TASK 3 (Elemeits to be Identified and measured.) 
ug/1 or mg/kg 

(circle one) 
1. Ammonia 

2. Cyanide 
3. Sulfide 

COMMENTS 
Soil. ScfZjy^Pe, 

4 

X 

S,re 



UNITED STATE»T/iROH/',ENTAL PROTECTION AGjaCY w 
DATE, 

SUBJECT: Kcvicw of lleglon V Contractor Data; Received for Review on 

)r 
)or£ 

TO: Ha ta User : TAT , 

FROM: Curtis Ross, Directoj 
Central Regional Laborator)' 

We have reviewed the data for the following Case(s): 

Site Kaiie; p" M T 5.-^0 Qise No: 7 ̂  I ^ >4^/^ 
EPA Data Set No : S / V 0 3. Decision Un i t: / 3 OjL^ 

YX {yyTO^SLr i^U^Tos^SYJ" 
acTrafficNo.'s; /»? ir 'S'^ tr ̂ J 
Contractor Lab: Person-hours required for review: V 

Following are our findings: 

yyta-J^Mzu C^L +(^ 
"A 

JTT L"^'^ H'^AS (•>r7 0^ ^ ^v-y~ TyV 

-h Cy2^ /i^' 
! ^ i • 

,/ p-v—< KA,<2.X^^ <rX^ 
^ H /' 

oA (/^ ft.!, 
^ y/'yf /} ^ C-A 'w^</V^--^-\.0''^K2. ^ 

"T^l Aj^-cc -c^ i-w 

_Zw''' I--/" i' iy----: >^ y - ''^-(-

t y " , 

( ) Data are acceptable for use. 

( ) Data are unacceptable for use. 

( ) Data are preliminary - this case has been forwarded to Dr. Alfred llaeberer. 
EPA Support Services, for review - pending reply, 

cc: Dr. Alfred llaeberer, EPA Support Services 

EPA FORM 1370-6 IREV. 3-76) 



AGENCY US ENVIRONMENTAL PROTECTI^-
HWI Sample Management Office 
P.a Box 818 - Alexan<&-ia, Virginia 22313 
703/357-2^30 FTS 8-537-2ftS0 

r 

INORGANICS ANALYSIS DATA SHEET 
^ - To rTCT' 

LABORATORY NAME CASE NO. ^ 
LAB SAMPLE ID. NO. QC REPORT NO. 

1. Aluminum 
uhromium 

3. Barium 
BgylUum 

5. Cadmium 
6. Cobalt 
7. Coppg 
8. Iron 
9. Lead 

10. Nickel 

TASK 1 (Elemoits to be Ic^tified @id measifi^) 
ug/1 or mg/kg 

(circle one) 
11. 
12. 
13. 
14. 

Manganese 
Zinc 
Boron 
Vanadium 

13. 
16. 
17. 

Calcium 
Magnesium 
Sodium 

ug/1 or mg/kg 
(circle one) 

m^l or mg/kg 
(circle one) 

1. Arsenic 
2. Antimony 
3. Selenium 
4. Thallium 

TASK 2 (Elements to be i(fentlfled and measured.) 
ug/1 or mg/kg 

(circle one) 
3. 
6. 
7. 

Mercury 
Tin 
SUver 

ug/1 or^fig/k^ 
(circle one! 

< g? >o 

TASK 3 (Elements to be Identified and measured.) 
ug/1 or mg/kg 

(circle one) 
1. Ammonia 

2. Cyanide 
3. Sulfide 

COMMENTS: 
S«4i Ao, 



AGENCY US ENVIRONMENTAL PROTECTllffe 
HWI Sample Managemoit Office 
P.O. Box 818 — Alexancfria, Virg^iia 22313 
703/557-2490 FTS 8-557-2490 

INORGANICS ANALYSIS DATA SHEET 

LABORATORY NAME Chfl^MTVCH CASE NO. 77/ 
LAB SAMPLE ID. NO. /P QC REPORT NO. 0 /f 

1. Alumiruim 
2^^Chromium 
3* Barium 
4« Beryllium 
5. Cadmium 
6. Cobalt 
7, Copper 
8. Iron 
9. Lead 

10. Nickel 

TASK 1 (Elemoits to be l<fentifled ̂  measured.) 
ug/1 or mg/kg 

(circle one) 
11. Manganese 
12. Zinc 
13. Bcxon 
14. Vanadium 

15. 
16. 
17. 

Calcium 
Magnesium 
Sodium 

uWl «• mg/kg 
(circle one) 

m^l or mg/kg 
(circle one) 

1. Arsenic 
2. Antimony 
3. Selenium 
4. Thallium 

TASK 2 (Element^j to be identified and measured.) 
ug/1 or mg/kg 

(circle one) 
5. Mercury 
6. Tin 

ug/1 oi<m^£> 
• (circle one) 

< 

7. Silver 

TASK 3 (Elemeits to be ic^tified wd measured.) 
ug/1 or mg/kg 

(circle one) 
1. Ammonia 
2. Cyanide 
3. Sulfide 

COMMENTS: 
SAs No. Iff-e-



AGENCY US ENVIRONMENTAL PROTECnl^ 
HWI Sample Maxtagement Office 
P.O. Box SIS - Alexancfria, Virginia 22313 
703/357-2^90 FTS 8-557-2^90 

INORGANICS ANALYSIS DATA SHEET 

Sample 

^ X^L^'T of Si- 7 

LABORATORY NAME_ CASE NO. 
LAB SAMPLE ID. NO. -D<fR QC REPORT NO. 

77/ 
O/F 

1. Aluminum 
2. 
3. 

^Chromium 
Barium 

4. Beryllium 
5. Cadmium 
6. Cobalt 
7. Copper 
8. Iron 
9. Lead 

10. Nickel 

TASK 1 (Elematta to be identified sid meaaired.) 
ug/1 or mg/kg 

(circle one) 
11. 
12. 
13. 
14. 

Manganese 
Zinc 
Boron 
Vanadium 

15. Calcium 
16. Magnesium 
17. Sodium 

ug/i or mg/kg 
(circle one) 

m^l or mg/kg 
circle one) 

1. Arsenic 
2. Antimony 
3. Selenium 
4. Thallium 

TASK 2 (Elemoits to be idaitified and measired.) 
ug/1 or mg/kg 
(circle one) 

5. Mercury 
6. Tin 
7. SUver 

ug/1 or 
y (circle one, 

TASK 3 (Elemeits to be identified and measured.) 
ug/1 or mg/kg 

(circle one) 
1. Ammonia 

2. Cyanide 
3. Sulfide 

COMMENTS: %hs. A/». I'Ff-e' 



us ENVIRONMENTAL PROTECTl4^AGENCY 
HWX S^unple Management Office 
P.O. Box SIS — Alexandria, Vir^nla 22313 
703/337-2*90 FTS 8-337-2*90 

INORGANICS ANALYSIS DATA SHEET 

Sample No. 

LABORATORY NAME__ CASE NO. 
LAB SAMPLE ID. NO. QC REPORT NO. 

7 7 / 
CPjf 

1. Aluminum 
2. 
3. 

^^^hrormum 
^^%arium 

*. Beryllium 
3. Cadmium 
6. Cobalt 
7, Copper 
8. Iron 
9. Lead 

10. Nickel 

TASK 1 (Elem^ts to be ic^tified and mmsured.) 
ug/I or mg/kg 
Icircle one) 

11. Manganese 
12. Zinc 
13. Boron 
1*. Vanadium 

15. 
16. 
17. 

Calcium 
Magnesium 
Sodium 

ug/1 or mg/kg 
(circle one) 

mg/1 or mg/kg 
(circle one) 

1. Arsenic 
2. Antimony 
3. Selenium 
*. Thallium 

TASK 2 (Elements to be identified aid measired.) 
ug/1 or mg/kg 

(circle one) 
3. Mercury 
6. Tin 
7. Silver 

< Or 

ug/1 or, 
(circle one) 

TASK 3 (Elements to be icfentified aid measured.) 
ug/1 or mg/kg 

(circle one) 
1. Ammonia 
2. Cyanide 
3. Sulfide 

COMMENTS: S/fr No. 1149'IF 



AGENCY US ENVIRONMENTAL PROTECrlil 
HWi Sample Management Office 
P.O. Box 81S — Alexandria, Virginia 22313 
703/357-2'>90 FTS 8-557-2^50 

Sample No. 

INORGANICS ANALYSIS DATA SHEET ^?-..uT~drsy ^ 

LABORATORY NAME Cd/t/^T^C/s/ 
LAB SAMPLE ID. NO. /f 

CASE NO. 77/ 
QC REPORT NO. /if 

- r.* 

1. Aluminum 
2.^Chromium 
3. Barium 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

Beryllium 
Cadmium 
Cobalt 
Copper 
Iron 
Lead 
Nickel 

TASK 1 (Elent^ts to be Id^tifled and measured.) 
ug/i or mg/kg 

(circle one) 
11. 
12. 
13. 
14. 

15. 
16. 
17. 

Manganese 
Zinc 
Boron 
Vanadium 

Calcium 
Magnesium 
Sodium 

ug/1 or mg/kg 
(circle one) 

;• ..v 

m^l or mg/kg 
(circle one) 

1. Arsenic 
2. Antimony 
3. Selenium 
4. Thallium 

TASK 2 CElem@its to be idaitified aid measured.) 
ug/1 or mg/kg 

(circle <*ie) 
5. Mercury 
6. Tin 
7. Silver 

ug/1 or^mg/kg^ 
(circleohe^f^— 

TASK 3 (Elemsits to be icbntified and measired.) 
ug/1 or mg/kg 

(circle one) 
1. Ammonia 
2. Cyanide 
3. Sulfide 

COMMENTS: SAs Mo. m-e" 



AGENCY US ENVIRONMENTAL PROTECT^ 
HWI Sample Maragement Office 
P.O. Box 818 — Alexandria, Virginia 22313 
703/557-2*30 FTS 8-557-2*30 

INORGANICS ANALYSIS DATA SHEET 

LABORATORY NAME C.frf€/h CASE NO. 7 ^ ̂  
LAB SAMPLE ID. NO. //• iypO'Z- o'] A QC REPORT NO. O ^<t 

1. Aluminum 

3. 
*. 

5. 
6. 
7. 
8. 
9. 

10. 

hromlum 
Barium 
Beryllium 
Cadmium 
Cobalt 
Copper 
Iron 
Lead 
Nickel 

TASK 1 (Elements to be ic^tified m^sured.) 
ug/1 or mg/kg 

(circle one) 
11. 
12. 
13. 
I*. 

15. 
16. 
17. 

Manganese 
Zinc 
Boron 
Vanadium 

Calcium 
Magnesium 
Sodium 

ug/1 or mg/kg 
(circle one) 

m^l or mg/kg 
(circle one) 

1. Arsenic 
2. Antimony 
3. Selenium 
*. Thallium 

TASK 2 (Elemoits to be ii^tified and measured.) 
ug/1 or mg/kg 

(circle one) 
5. Mercury 

ug/1 or_^^ 
(circle ont 

6. Tin 
7. Silver 

TASK 3 (Elements to be identified and measured.) 
ug/1 or mg/kg 

(circle one) 
1. Ammonia 
2. Cyanide 
3. Sulfide 

COMMENTS: S^5 No. \^-9~e 



AGENCY US ENVIRONMENTAL PROTECTl^i 
HWI Sample Management Office 
P.O.B0XSI8 — Alexandria, VirsmJa 22313 
703/357-2^90 FTS 8-557-2»90 

Sample NoT 

INORGANICS ANALYSIS DATA SHEET jjo^rors-yr 

LABORATORY NAME Cf^(^ CASE NO. 7 "7/ 
LAB SAMPLE ID. NO. - 0<f K QC REPORT NO. 0/ f 

1. Aluminum 
2. 
3. 

^Chromium 
Barium 

*0 Beryllium 
3. Cadmium 
6. Cobalt 
7. Copper 
8. Iron 
9. Lead 
0. Nickel 

TASK 1 (Elements to be Idaitified and measus^) 

t ^ 1 or mg/kg 
'circle one) 

11. Manganese 
12. Zinc 
13. Boron 
I'l. Vanadium 

13. Calcium 
16. Magnesium 
17. Sodium 

ug/l or mg/kg 
(circle one) 

m^l or mg/kg 
circle one) 

Ars«iic 1. 
2. Antimony 
3. Seiqiium 

Thallium 

TASK 2 (Elemeits to be idaitified asid measia-ed.) 

1. 71 or mg/kg 
.circle one) 

5. Mercury 
6. Tin 

<Pr 

Ug/l or 
(circle ohel 

7. Silver 

TASK 3 (Elemeits to be identified and measured.) 
ug/l or mg/kg 

(circle one) 
1. Ammonia 
2. Cyanide 
3. Sulfide 

COMMENTS: 
/(/o. l¥9~^ 



AGENCY US ENVIRONMENTAL PROTECT^ 
HWI Sample Maragement Office 
P.aBoxSlS - Alexandria, Virginia 22313 
703/357-2490 FTS 8-557-2490 

INORGANICS ANALYSIS DATA SHEET 

Sample No. 

LABORATORY NAME ^CASE NO. 
LAB SAMPLE ID. NO. QC REPORT NO. 

XLL 
o/ e 

1. 
2. 

Aluminum 
hromium 

3. Barium 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

Beryllium 
Cadmium 
Cobalt 
Copper 

Iron 
Lead 
Nickel 

TASK 1 (Elements to be idaitifled and measised.) 
ug/1 or mg/kg 

(circle one) 
11. 
12. 
13. 
14. 

Manganese 
Zinc 
Boron 
Vanadium 

15. 
16. 
17. 

Calcium 
Magnesium 
Sodium 

ug/1 or mg/kg 
(circle one) 

mg/1 or mg/kg 
(circle one) 

TASK 2 (Elements to be idsntifled and measured.) 
) 

Arsenic 

ug/1 or mg/kg 
(circle one) 

5. Mercury 

ug/1 or <rg7i^ 
(circle one) 

Antimony 6. Tin 
Selenium 7. SUver 
Thallium 

TASK 3 (Elemeits to be identified and measured.) 

I. Ammonia 

ug/1 or mg/kg 
(circle one) 

2. Cyanide 
3. Sulfide 

COMMENTS: S/I-5 



AGENCY US ENVIRONMENTAL PROTECT^ 
HWI Sample Managemoit Office 
P.O. Box 81« - Alexandria, Virginia 22313 
703/337-2^90 FTS 8-357-2*90 

INORGANICS ANALYSIS DATA SHEET 

LABORATORY NAME Cj^/in77fCf/ 
LAB SAMPLE ID. NO. Oj -/c? 

CASE NO. -7 "7/ 
QC REPORT NO. O / 

1. Aluminum 
Chromium 2^ 

3. Barium 
*. Beryilium 
3. Cadmium 
6. Cobalt 
7. Copper 
8. Iron 
9. Lead 

10. Nickel 

TASK 1 (Elements to be ic^tified ^^d measured.) 
ug/1 or mg/kg 

(circle one) 
11. 
12. 
13. 
1*. 

Manganese 
Zinc 
Boron 
Vanadium 

13. Calcium 
16. Magnesium 
17. Sodium 

ug/1 or mg/kg 
(circle one) 

mg/1 or mg/kg 
fcircle one) 

1. Arsenic 
2. Antimony 
3. Seienium 
*. Thailium 

TASK 2 (Elemoits to be identified aid measured.) 
ug/1 or mg/kg 

(circle one) 
3. Mercury 
6. Tin 
7. Silver 

rg-V" 

TASK 3 (Elemaits to be idaitified and measured.) 
ug/1 or mg/kg 

(circle one) 
1. Ammonia 
2. Cyanide 
3. Sulfide 

COMMENTS: 



us .ENVIRONMENTAL PROTECT!^ AGEN© ^ " '' "' * '-' 
HWI Sample Maragement Office Uu 
P.a Box 818 - Alexandria, Virginia 22313 W B ^ ^ 
703/357-2'>90 FTS 8-357-2^50 . ^ ̂  

»o.=^=sSSSIa»»«" 
Sample NoT 

^L-i^yo 

LABORATORY NAME Cf-f(>^TfCf^l 
LAB SAMPLE ID. NO. --Ot 

CASE NO. 
QC REPORT NO. 

77/ 

TASK 1 (Elemsits to be idaitified and measmed.) 

1. Aluminum 

ug/1 or mg/kg 
(circle one) 

11. Manganese 

ug/1 ac mg/kg 
(circle one) 

2.^^hromium 12. Zinc 
3. Barium 13. Boron . * • * 

%• Beryllium 1^. Vanadium 
3. Cadmium 
6. Cobalt mg/1 or mg/kg 

(circle one) 7. Copper 
mg/1 or mg/kg 

(circle one) 
8. Iron 13. Calcium 
9. Lead 16. Magnesium 

10. Nickel 17. Sodium 

TASK 2 (Elements to be Ic^tified aid meastred.) 
• 

1. Arsenic 

ug/1 or mg/kg 
fcircle one) 

3. Mercury 

ug/1 
(circle onel 

c? . o v--
2. Antimony 6. Tin 
3. Selenium 7. SUver 
<». Thallium - -- - • 

TASK 3 (Elements to be Identified and measured.) 
ug/1 or mg/kg 

(circle one) 
I. Ammonia 
2. Cyanide 
3. Sulfide 

COMMENTS: 
Sfi£ No. /'/^9-e 



INORGANICS QUALITY ASSURANCE 

CASE 9 77/ QC REPORT 

/o = 0F SAMPLES:. 

,... CtH/y-nrcf-/ 
SirS Mo. I If?'if 

^A-Zl DATE:. 

BATCH rP • 

TASK li/COLO VAPOR 
ATOMIC ABSORPTION 

I: H|(/lg/l) 

INITIAL CALIBRATION 
VERIFICATION 

REFERENCE 
STANOARO 

SOURCE:. 

BLANK VALUE 

FOUND 

TRUE 

% RECOVERY 

RESULTS <roif 

II. 
CONTINUING 
CALIBRATION 
VERIFICATION 

PREPARATION 
BLANK 1 

RESULTS cf O • / 
PREPARATION 
BLANK 2 

RESULTS < O • ! 

STANDARD 
SOLUTION 1 

FOUND >/7 

SOURCE; .A A 
TRUE 3 0 
X RECOVERY 

STANDARD 
SOLUTION! 

FOUND 

SOURCE:. AA. 
TRUE /, V 
X RECOVERY ho.' 

STANOARO 
SOLUTIONS 

FOUND 

SOURCE AAA 
TRUE -2- ' ^ 

% RECOVERY f/7 
STANDARD 
SOLUTION 4 

FOUND 

SOURCE:. 

TRUE 

X RECOVERY 

III 
DUPLICATE 
SAMPLE RESULTS 

DUPLICATE 1 

SAMPLE NO.. 

SAMPLE RESULT •C p-y-

DUPLICATE RESULT D . 

(/He 
>-

RPOX 

DUPLICATE 2 

SAMPLE N0._ 

SAMPLE RESULT 

DUPLICATE RESULT 

RPDX 

IV. 
SPIKED 
SAMPLE RESULTS 

SAMPLE RESULT 
SPIKE r 

<1 

SAMPLE NO. 
SPIKE RESULT M. 
SPIKE AOOEO a,c? 
X RECOVERY Ki 
SAMPLE RESULT 

SPIKES 

SAMPLE NO. 

SPIKE RESULT 

SPIKE ADDED 

% /?EcoV€:i?vj 



EPA PROJECT 

ECOLOGY AND ENVIRONMENT, INC. 

MEMORANDUM; REGION V 

COST CENTER EP151-5 

TO: Ross Pc3wers 

FROM; Technical Assistance Team 

VIA; Scott McCone 

SUBJECT; Heavy Metal Saitpling done at Federal Marine Terminal On December 3, 1981 

DATE; December 15, 1981 

COMMENTS; 

On Thursday, December 3, 1981, Ross Powers of the U.S. Environmental 
Protection Agency, Grosse Isle*, Michigan and TAT member Mark Henke 
conducted a sampling survey at Federal Marine Terminal (FMT) in 
Riverview, Michigan. Water and sediment samples were collected from 
predetermined points to be analyzed for their heavy metal content. 
Each sampling point chosen was a location where water had been observed 
leaving FMT property at one time or another (ie. matural drainage, 
rainfall, groundwater flow or a sewer system). Conductivity, ph and 
temperature measurements were also taken at various points on FMT 
property. 

At 0900 Ross Powers and Mark Henke, met with Douglas Denison of 
Applied Environmental Research, representing FMT, Del W, Huntsinger 
and Dale Roush of BASF Wyandotte, Corp, Peter J. Durand and Thomas 
Woods, Attorneys for BASF and Mike Mutuam of the U.S. EPA, Chicago, 
at the FMT site. 

At 0915 Ross Powers and Mark Henke donned Level "D" protection. 

At 0930 The sampling began with site #9. The sampling sites were 
completed in a convenienttllocation pattern and not in numerical order, 
(see table #1 & 2 for a complete list of sampling points.), The water 
samples were collected in one common jar then divided into separate 
sample bottles for EPA, FMT and BASF, respectively. EPA's bottles 
were prepared according to EPA protocol and predosed with a Nitric 
Acid preservative. The common sampling jar was rinsed after each 
site. The sediment samples were collected with a plastic polyethylene 
jar scoop, mixed in a polyethylene bag and divided into three separate 
samples as was the water. A clean bag was used at each sampling point. 
A picture was taken for future verification. 



At sites #1, #4 and ,#11 water was not present (or not flowing) as it 
was on the day when the points were chosen; no water sample was taken. 
Sites #6, #7, and #14 were deleted because they were on a common 
sewer line which supposedly had been plugged and the water unable 
to reach the Trenton Channel of the Detroit River. A new site was 
determined and labeled site #6.( see map) 

Runoff was evident from the FMT site near site #6 (see pictures). 
Erosion paths were present which lead to the Trenton Channel. 

At 1230 The sampling was completed and each water sample was tested for 
acidity (preservative) with red lithmus paper. A total of seven 
water samples and 10 sediments samples were collected. 

At 1245 The pH meter was calibrated and the pH, temperature and conduct
ivity, c-waslv measured at various points on FMT property (see table #3). 

At 1345 The entire survey was completed and the sampling party left 
FMT property. 

At 1415 Ross Powers, Mike Mutuam and Mark Henke, arrived at the Central 
Avenue site which is a possible hazardous waste site owned by the 
City of Wyandotte, Michigan. This site was previously owned by 
BASF Wyandotte. 

At 1545 Ross Powers, Mike Mutuam and Mark Henke arrived at the U.S. 
EPA Grosse Isle office. 

At 1700 The samples were shipped to the Viar labs via Federal Express. 

Mark Henke 
MH/km 



Table #1 

Water Samples - FMT Site December 3, 1981 

Site# Time 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1050 

1125 

CRL# 

82WT05 

551 

552 

553 

1200 S56 

1220 

0930 

558 

559 

1000 S60 

Comments 

No flow or standing water 
was present. 

Standing water approximately 
3" deep. 

Very small flow 

NO flow or standing water 
was present. 

Deleted from list 

Original points #6,#7, and #14 
were eliminated and this one 
"common" point was determined 
as end of the sewer line. 

Deleted 

Points #9,& #10 are located -
very close to property edge 
Possibility of runoff onto 
public.-street and into munic
ipal sewer :;sy stem. 

No flow or standing water was 
present. 

14 Deleted. 



Table #2 

Sediment Samples - FMT Site 

Site# 

1 

2 

3 

4 

5 

8 

9 

10 

11 

12 

13 

Time 

1110 

1050 

1125 

1115 

1220 

0900 

1000 

1035 

1135 

1015 

CRL# 

82WT05 

565 

566 

567 

568 

572 

573 

574 

575 

562 

563 

December 3, 1981 

Comments 

Sand 

Very soupy mud 

Sand 

Deleted 

Clay-like sediment 

Very soupy mud 

Soil scrape 

Soil scrape 

Soil scrape 



Table #3 

pH & Conductivity Results - FMT Site December 3, 1981 

Site #8 Site #10 

Cond.- 2500 
pH - 9.13 
Temp." 50c 

Cond.- 3700 
pH - 10.4 
Temp.- 9°C 

Site #9 

Cond.- 2400 
pH - 9.95 
Temp.- 5°C 

Site #3 

Cond.- 3300 
pH - 10.45 
Temp.- 6°C 

Site #6 

Cond.- 1000 
pH - 9.4 
Temp.- 5°C 

Site lOA - Near #10 

Cond.- 5500 
pH - 11.25 
Temp.- 80C 

Dewatering Trench 

Cond.- 6000 
pH - 11.0 
Temp. - 5°C 

Detroit River 

Cond.- 325 
pH - 9.18 
Temp.- 60C 

Standing Water With Foundation 

Cond.- 1500 
pH - 10.1 
Temp. - 8OC 
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1. COST 
CENTER 

EP 151-99 

TEWNICAL DIRECTION DOCUMENT (TDD) 
OHM EMERGENCY RESPONSE AND 

SPILL PREVENTION PROGRAM 

ecology and environment, inc. 
SP 5-8111-09, No. ' ' • ' 

3, Priority: 

High 

G Medium 

•.Low 

4. AuthoriHed 

Overtime 

• Yes SNO 

5. Confirmetion 

of'verbal TDD 

•YesQNo 

Date:— • • . 

6. Completion Date: 

December 15 , 198 . 

7. Reference Info: 

• Yes • No. 

Q Attached 

• Pick Up 

8. Generaf Task Description: Specialized laboratory analysis 

9. SoecificiElements: The TAT will purchase 12-360 ml 

pnlyc>i:hylene bottles and 12-Qne liter poly-

pfrhyipnp hnt-tlfts aloing with 12-8 ounce plastic 

'hr.i-t-1pc! fr>r gampl bp-irig conducted under 

Tnn# 5-R111-12. The TAT will ship the bottles 

wia Express to the Viar Contract Lab. 

The Fiflmpl eFi will be shipped Ih a cooler and V 

iced to 4°^- The cost of the bottle purchase 

anH /hhp chipping will not exceed $220.00. —__ 

10. Interim Deadlines 

11. Desired Report Form: Formel Report • Letter Report'• Formal Briefing Q 

Other (Specify): TnvnioRH and shipping bills. 

12. COMMENTiS: 

in 

15. Received By: ^Acc^ed • Accepted with exceptions •Rejected 16. Date: iceived By: MAccejMed • Accepte 

[/ . (TATL Signature) 
V D ec-1! 

Sheet 1 White — TATLCopv , . 
Sheet ,2 Green — DPO Copy (Signed by TATL, Repieces Origlnel) 
Sheet 3 Cenery — NPMQiCopy 
Sheet 4 Pink - Project Officer Copy 
Sheet 6 Goldenrod —DPO Original (Unsigned by TATL) 

• Photocopy to Contracting Officer (Washington, D.C.) 

081110 
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eco and environmel 
ational Specialists in the Environmental Sciences 

PURCHASE ORDER 

c. 

r "1 r •n 
SHIP 
TO 

Ecology & Environment 
223 W. Eackson Blvd.. 

INATTENTION: chlcaQO, ILL 60606 

i;. 
•federal Express 

to P.O. Box 727 Dept.-A 
Memphis, TN. 38194 

L 

. / 
BILLING 
ADORESS Same as Ship To 

J L 
"I Our order number must appear . 

on all correspondance. Invoices, MQ A 7 O O 
packing lists, and packages. — *T f sj O 

MAIL INVOICE IN DUPLICATE ; 

PURCHASE REQ. NO.: 066 DATE:_12Z1/BL 
SHIP VIA:. 

TERMS:. 

.FOB:. 

-DELIVERY REQUIRED;. 

ITEM 
MBMBER . DESCRIPTION QUANTITY UNIT 

PRICE AMOUNT 

w 
Shippment of 16-4 ounce Sample bottles to 1 68.78 
Viar Contract Lab. ' 1 71.29 

-. - ;• 
w-

-

" • 

s 1 ^0.07 

White: Venrtor Copy Green: Vendor File Copy 
Pink: Requisition/Receiving Copy Yellow: Numerical File Copy BUYER'S SIGNATURE 

0771t0 



Bank No. Freight Payment Plan 

D-UNS 
05«)74M59 Mail Payment to: 

Federal Express Corporation 
P.O. Box 727 Dept. A 
Memphis, Tn. 38194 

Bill to: Shipper: 06 30-0 00 0-0 00630 

ECOLOGY & ENCIRONMENT 
LISA PERENCHIO 
223 W JACKSON 
CHICAGO IL 60606 

ECOLOGY & ENCIRONMENT 
223 W JACKSON 
CHICAGO IL 60606 

PAYMENT DUE IN 15 DAYS 
Customer Account No, 

^deri 

Invoice No. Invoice Date Dale Shipped Bill To: Consignment 

0 1-323-32536 11/19/81 
Important 

li/12/81 SHIPPER 
Scale 

leral Express 
Control ID. 

Aimill 
Numtier Svc. Rate 

Scale 
No. 

Pkgs. Weight Net Weight 
Charge Other Charges Shipping 

Cost Shipper Reference 

8510726, 

I 
J-

46 481258772 D D 41 

WITL iREi 
ACCt 
JOBiNC 
CK#j/D-

A Speciel Codes 
A. Overweigtil Package 
D. snippet Dtop on 
P. FEC Pick Up 

71^9 SP 588101 

1. Priorily 1 5. PSS 
2 Sid. Air 6. SSS 
3. Hotel Pak 7. Overnight Letter 
4. Haiardous Mai. 8. Courier Pak 

Service Codes A 

S.Shipment 
H Std. Air Haz./Mat. 

3. Advance 
4. Handling 
5. Saturday Delivery 
6. Out o> Delivery Area 

A Other Charge Code A TOTAL CHARGE 

71 .29 
Remit this Amount 

within 15 days. 

0630-0000-0 1-323-32536 11/19/81 _. - Detach 
71.29 Perforation 

at A 
tionj 

Account Number Invoice Number Date Amount Due 

•b30aaDDl3a33E53b3S0QD7lE1QM 
Remittance 
Stub PAYMENT DUE IN 15 DAYS 

ECOLOGY & ENCIRONMENT 
223 M JACKSON 
CHICAGO IL 60606 

IMAiL PAYMENT TO 
FEDERAL EXPRESS CORP. 
P.O. BOX 727 DEPT. A 
MEMPHIS, TN 38194 

• FOR ADDRESS CORRECTION CHECK 
BOX AND SEE REVERSE SIDE. 

DO NOT STAPLE OR PAPER CUP 
To Insure proper credit, please return 
this portion with your remittance. FEG13P-152Rev. 11/80 

Printed in U.S.A. 



(' unvoice 

BanK No. Freight Payment Plan 

D-UN-S 
05^7-0459 Mail Payment to: 

Federal Express Corporation 
P.O. Box 727 Dept. A 
Memphis, Tn. 38194 

Bill to: Shipper: 0630-0000-0 00630 

ECOLOGY ENIVRONMENT INC 
LISA PERECHIO 
223 W JACKSON 
ST LOUIS NO 60606 

ECOLOGY ENIVRONMENT INC 
223 H JACKSON 
ST LOUIS Ho 60606 

PAYMENT DUE IN 15 DAYS 
Customer Account No. 

10-0000-0 
Invoice No. 

1-323-32535 
Invoice Date 

11/19/81 tmportant 
DateSlilpped 

11/12/81 
Bill To; 

SHIPPER 
Consignment 

Scale 

Federal Express 
Control ID. 

Airbill 
Number Svc. Rate 

Scale 
No. 

Pkgs. Weigbt Net Weigtit 
Ctiarge 

Valuation 
Charge Oilier Cttarges Shipping 

Cost Shipper Reference 

85|0726;45 

I 

# 
I 

481258761 43 68,78 

A Special Codes 
A. Overweight Package 
D. Shipper Drop Off 
P. PEC Pick Up 

MTlj RtC'D 
ACCfT ^ 
JOBl N(j). £P/p' 
CKHi/D, 

0. 

•ATE 1 

68j78 

7i: 
_L 

SP 811101 

1 Priority 1 5 
2 Sid . to 6 
3 Hotel Pall 7 
4. Haiaidous Mat. .8 

PSS 
SSS 
Overnight Letter 
Courier Pair . 

Service Codes A 

S Shipment 
HStd Ai Hat /Mat. 

3. Advance 
4. Handling 
5. Saturday Delivery 
B Out ot Delivery Area 

A Other Charge Code A TOTAL CHARGE 

68.78 
Remit this Amount 

within 15 days. 

0630-0000-0 1-323-32535 11/19/81 68.78 Detach 
Perforation at 4 

tlonj 
Account Number Invoice Number Date Amount Due 

•l,3DD0D0].32332S35S70aDl>6763a 
Remittance 
Stub PAYMENT DUE IN 15 DAYS 

ECOLOGY ENIVRONMENT INC 
223 U JACKSON 
ST LOUIS MO 60606 

MAIL PAYMENT TO 
FEDERAL EXPRESS CORP. 
P.O. BOX 727 DEPT. A 
MEMPHIS, TN 38194 

FOR ADDRESS CORRECTION CHECK 
BOX AND SEE REVERSE SIDE. 

DO NOT STAPLE OR PAPER CUP 
To Insure proper credit, please return 
this portion iwlth your remittance. FECOP-152 Rev. 11/80 

Printed In U.S.A. 
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AIRBia NUMBER 

.7 5 ^ 5 E is IS 

.•/utn/.T YOUR FEDERAL EXPRESS ACCOUNT NUMBER 
-.ff;'. •• ... 'M. .'If •'; :...V'~.;-f 

ROM 

JOMPANY . DEPARTMENT/FLOOR NO.. 

I 

ITREETADDHESSV 

URBULNO. 7SN^ii5iS mrv\i£>\ 
^OUR NOTESmEFBIENQE NUli^ OlARACT^ Will A^ A^^ ONJNVplCE).. 

'• •- ••• 'V .' /ir;.!.r.-M TO"'-'-:- 'I''^ -.'•I.V-. .' 

jS|. = ;it^np- '-nr. • : " '" 
TO (Redplenrs Name) H Hold For Pick-Up or Saiunlay DeByvy. 

;R8cipient'5'Ph6n8 Humber; •' . 
Y ; fti' i ."ijnr <.:..?£i!-a 

COMPANY •; J, , •.•' Ji'.'''..";r,•;-» —j'.s.icf'rwiiwHifN*»v 5 lii.-s vDEPARTMENT/FLOOR NO. 

STREET ADDRESS (P.O. BOX- NUMBERS ARE NOT DELIVERABLE) 

3^ : 
DT^^.;., „ 

IN TENDERING THIS SHIPMENT. SHIPPER AGREES THAT 
F.E.C. SHALL N0T;BE LIABLEtFOR SPECIAL. INQDEN. 
TAL OR CONSEOUEHTIAL DAMAGES ARISING FROM 

CARRIAGE HEREOF.'F.E.C. inS-

PAYMBIT^ Bffl SWppw' ' 

PcasMnAdwiee 

;• 8iURocipient'BF£.C.Aa^\;;P/^MP^^ '• BiaOradttCvd 

-•' Account NumberfCretft Cant Number " '' • '•• - • - • 

CLAIMS ALL WARRANTIES; EXPRESS OR IMPLIED, WITH 
RESPECT TO THIS SHIPMEMT.'THIS IS A NON NEGOTIABLE 
AIRBILl SUBJECT TO CONOmONS OF CONTRACT SET PGRTH 
ON REVERSE OF SHIPPER'S COPY. UNLESS YOU DECLARE A 
HIGHER VALUE. THE UABILITY OF F£0^ EXPRESS COR' 
PORATIDN IS LttlHTtDTO $100.00. 

FREIGHT CHARGES'-s 
DECLAKD VALUE CHARGE 

- • SHWBES 
CHEa ONLY ONE BOX 

IHITY ONE (P-1) OVERNIGHT 
««ra.,60 

VERNIGHTUIlUa 
owraoff I' ̂  
RtxEDUPavtlDCful I 
nnaontml 

.,_,nc»H)uP«rHDH«L-
8QiimHio«i*(mi«i 

COURIER PAN, ..7D|??S;;£, 

zDSjsTiir 
3Dalf2¥Ss™ "GD 
.rgOVHuaonnai' 
4U(l»BHB!il ....... . 

STANDARD MR • '' ' 

sDSMSafggfp •• 
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r 
SHIP 
TO 

ecology and environme^, inc. 
International Specialists In the Environmental Sciences 

PURCHASE ORDER 

n r 
Ecology & Environment 
223 W. Jackson Blvd 
Chicago 111 60606 

L' 
r 
TO 

L 

ATTENTION: 

Cole Parmer 
7425 North OakPark Ave, 
Chicago, 111 60648 

_l 

BILLING 
ADDRESS 

Same as Ship To 

J L 
Our order number must appear _ M ^ ji 
on all correspondance, Invoices, /I / V I 
packing lists, and packages. BUS:. H I O ± 

J 

MAIL INVOICE IN DUPLICATE 
PURCHASE REQ. Mn ; 063 nATF: 12/12/81 
SHIP VIA: FOR: 

TERMS:. .DELIVERY REQUIRED:. 

1 ITEM 
^NUMBER . DESCRIPTION QUANTITY UNIT 

PRICE AMOUNT 
f 

32 oz. Linear polyethylene (plastic ) Bottle } 24 1.83 43.92 

1 finy., T.-inoar Polvethvlene (Plastic BottleaV " ^ - 24 72 " ^ -

iboz. Wide mouth Plastic sample jars 24 1.06 25.44 

k w 

. TOTAL/ /99.y 

White: Vendor Copy Green: Vendor File Copy 
Pink: Requisition/Receiving Copy Yellow: Nunnerlcal File Copy Bu^f^s SIGNATORE 



PHONE NUMBER 
A.C. 312 
647-7600 

COLE-PARMER DEC o 3 19B1"'IS'NALINVOICE 
Instrument Co. . 

SOLD 
TO: 

7425 NORTH OAK PARK AVE. 

n 
CHICAGO, lUINOIS, 60A48 

ECOLOGY i ENVIR INC 
223 H JACKSON BLVD 

60606053 

DATE 

112^1 
SLSM. 

3 

THIS NUMSIR MUST 
A^SAS ON ALL COS. 
ntSPONOCNCi ANO 
NIMITTANCtS. 

tNVOICI NUMIIA 

B852565 

CHICAGO IL 60606 
J 

REFERENCE NO R7567A8-00 
TERMS NET 30 

PLEASE REPORT ANY SHORTAGES OR DAMAGE! 
TO THE DELIVERING CARRIER WITHIN B DAYS 

SHIP 
TO; ECGLOGY S ENVIR INC 

223 H JACKSDN BLVD 
3RD FLR TAT-HENKE 
CHICAGO 

PLEASE NOTE THAT WE CANNOT ACCEPT GOOD! 
RETURNED WITHOUT PRIOR AUTHORIZATION 
UNAUTHORIZED SHIPMENTS WILL BE RETURNEI 
TO SENDER COLLECT. YOUR COOPERATION II 
APPRECIATED. 

IL 60606 
ON GOODS RECEIVED DAMAGED, PLEASE DO NO' 
THROW AWAY CARTON AND PACKAGING MATERIAL 

WE CERTIFY THAT THESE GOODS WERE PRODUCE! 
IN COMPLIANCE WITH ALL APPLICABLE REQUIRE 

rOUR ORDER 
NUMBER 

^,MCNTS OF SECTIONS 6, 7 S 10 OF THE FAIR LABOl 
STANDARDS ACT AS AMENDED. 

4731 

IP DATE U* ^ 

SHI liBAED tt. il 
STOCK NO. 

CADTONE WEIGHT 

1 12 SHIP DATE 

DESCRIPTION 

04 
CODE EXPLANATION 
t. SHIPMENT COLLECT 

t. CHICAGO • PMBPAV ANO ADD 

I. c.o.o. 

4. OBETINATION 

SHIPPED BACK ORDER UNIT PRICE 

01 

02 

03 

24 

24 

24 

6022-50 

6022-40 

6101-50 

RECTANGULAR OrTTLE 32 OZ 

RECTANGULAR BCTTLE 16 OZ 

SAMPLE JAR 16-DZ 

24 

24 

24 

EA 

EA 

EA 

1.827 

1.026 

1.062 

43.8; 

24.62 

25.45 

UB-TOTAL > 

PLEASE 
T* 

PAY THIS TOT« 

THANK 
PLEASE RETURN ONE CCPY OF IN 
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A SERVICE CHARGE OF IK% PER MONTH 
(18% PER ANNUM). 

GICE IITH RE 

X AMD 
L AHC 

FOR T HE OR 
MITTA 

UNT > 
UNT > 

93.96 
5.64 

99. 6< 
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SHIPPED 
VIA 

SHIP DATE Oil 

CODE E 

F.O.B. 
I. CHICi 

X^CANATIDN 
IPMENT COLLECT 

CHICAOO - PREPAY AND ADO 
). C.O.O, 

4. DE STINATlON 

STOCK NO. y DESCRIPTION BACK ORDER UNIT 
SIZE UNIT PRICE REMARKS 

Zt> 

2k 

£•022-50 • 

C022-<.0 

&ICI-50-H 

RrCTANuULAR aCTTLE 32 QZ 

RECTAKGULAR 8CTTLE 16 C7 

SAMPLE JAR 16-C2 

* • , ' .... 
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EA 

EA 

EA 

TOTAL 
1 1 

PACKING SLIP 

'.C606053 

PHONE NUMBER 
312 647-0272 

TMIt NUMaER MU9T 
APPEAR ON ALL COR-
RC8PONDCNCC. 

REFERENCE NO. 

P7557iie-0I 

ALL ITEMS MOT IWOICATED 
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FROM STCCr 

)RDEF( 
lY 

ELEp 
PHGNE 

ORDER CHOKED 
BY 

ORDCR PAi^D 
BY 

COLE - PARMER 
Instrument Co. 

JA2S NORTH OAK PARK AVE. - CHICAGO, ILUNOiS 60648 
^EASE REPORT ANY SHORTAGES OR DAMAGES 
TdvTHE DEHVERbNG CARRIER WITHIN 5 DAYS. 

PLEASTL NOTE^HAT WE CANNOT ACCEPT GOODS 
RETURNBOV^ITHOUT PRIOR AUTHORIZATION. 
UNAUTHodGED SHIPMENTS WILL BE RETURNED 
TO SEWERX^OLLECT. YOUR COOPERATION IS 
APfy<tCIATED. 

DAMAGED, PLEASE DO NOT 
ND PACKAGING MATERIAL. 

WE CERTIFY THAT THESE cS^DS WERE PRODUCED 
IN COMPLIANCE WITH ALL ^PLICABLE REQUIRE
MENTS OF SECTIONS 6, 7 ft 10 OF THE FAIR LABOR 
STANDARDS ACT AS AMENDED. 

YCUR CRDER WG.47Jil 



EPA PROJECT 

ECOLOGY AND ENVIRONMENT, INC. 

MEMORANDUM: REGION V 

if ei'-

COST CENTER EP151-5 

TQ. Ross Powers 

FROM; Technical Assistance Team 

Scott McCone 

SUBJECT: Sampling Data from FMT (12-3-81) TDD# 5-8111-12 

DATE; January 26, 1982 

COMMENTS: 

The results of the sampling at Federal Marine Terminal (12-3-81) 
indicated a somewhat low concentration of Mercury in the water samples. 
The highest^concentrations were found at site #2 ̂liid site #10, which 
wereThis is^ understandable since the water sampled was due to 
precipitation, so one would not expect a high metaL~x;Qntent. The taslc 
#1 analysis incJicated a high concentration o^'^and an^clay. mateoriol 
^aluminum silicates, sodium, Ti'^'^"''inm)*^'"'*Thiiin is tn be 
evpprtpd '111 noo -tho^^^Hr-compositrion is-a-setfid-and- clay-type. 
—The water analysis was done by Versar, Inc. ^ 

The soil samples had surprisingly low concentrations of Mercury. 
All ten samples registered <0.02mg/lcg. As in the water samples, the 
samples of soil also contained high aluminum and iron concentrations. 
All soil samples contained between 1.0-4.7 mg/kg of Arsenic. 

The soil samples were analysed by Chemtech. The data is in the 
process of being reviewed^because the-€hemtech proceedures-were-not^ 

I'/l 
/•' 

Hark Henke 

' • / • ^ : H /O ^ J-' \ '' 
V/ '• 

.4 

•• • 
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Table #1 

,er Samples - FMT Site 

S i^ 

3 

4 

8 

9 

10 

11 

"• ••/ • Time 

1050 

1125 

1200 S56 ^ > ^ 

1220 'C-' S58Cir'*^/<^ 

0930 S59 

1000 c3 S60 C , ' 

December" 3, 1981 
^ /I /' 

82WT^y5^ 

Comments 

No flow or standing water 
was present^ 

Standing water approximately ! 
. 3" deep;. • i o 7r /, » ; | 

Very Small flow 

No flow or standing water 
was present# -5 • 

Del«ted--from .1x8%— 

Original points #6,#7, and #14 
were eliminated and this one 
"common" point was determined 
as end of the sewer line, ivir.. 
\ dt f ts- -J . lef,. r! i • 

"Deleted-

\ "^/cv/v4 

Pe-iiiLL. #9 a #10,.'arc looated 
woT-y fTimr t'T^rrr"r^y 
Possibility c^Ml^unoff onto- «*« 
public street and into raunio-

sfyurt^r, nyntom. ' - " / / • 
No flow or standing water was 
present, , 

Deletedi-

4 f,.-i'.- f ' 'V/A-o U'c/ Oil "'' (e ( 

,, ' r , y r" "S / 
• _,r . /. . . • 

-fv.- .C / f'/ 

Co.- •••'• 

•.' • (• 
..- • T . i. <* . 

/ /'/. c -

•V: / v'-zv ;• -



Table #2 

Sediment Samples - FMT Site 

SitG# 

1 

.2: • 

3 

4 

8 

9 

10 

11 

12 

13 

Time 

1110 

1050 

1125 

1115 

1220 

0900 

1000 

1035 

1135 

10i5 

CRL# 

December 3> 1981 

S65 

see 

567 

568 

572 

573 

574 

575 

se2 

se3 

Comments 

Sand 

^0,0% Very soupy mud 

'^010 2. ^ ' 

^o% Sand 

U-•' •'—• Deleted — 

< 6*01, - j. C 

^^C.CZ^ Clay-like sediment 

Very, soupy mud 

Soil scrape / 

<•0.07, 

<6.02 

<C.07 

C. 

Soil scrape ^ /'U-ui-i 

tC6.0'2~ .Soil scTdcpe yc: yJ-f'! 



; UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 'V? T 

. DAYE; i J 
SUBJECT; Review of Region V Contractor Data ; Received for Review on 

FROM: Curtis Ross, Director " 
Central Regional Laboratory 

TO; Data User: | A" 'T" 

We have reviewed the data for the following case(s): 

• Site Name: P "I" 
VIAR Case No. ^ ? / 

EPA Data Set No. S F IH ^ 3 
;CRL Laboratory Numbers: ^ *3 ^ (o ^ f " $ X 
VIAR Traffic Numbers: M E ^ S~ 7 dP M F 
Man-hours required for Review: ^ 

Following are our findings: 

•—V A/»y 

5". uv^ . 

rV-f -ho 

I _l Data are acceptable for use« 

I I Data are unacceptable for use. 

K' 1^1 Data are preliminary - this case has been forwarded to Dr. Alfred 
Haeberer, EPA Support Services; for review - pending reply. 

cc: Dr. Alfred Haeberer 

f PA FORM isao-s IHEV 3 761 



EPA PROJECT 

ECOLOGY AND ENVIRONMENT, INC. 

MEMORANDUM: REGION V 

COST CENTER EP151-5 

TO; Ross Powers 

FROM; TECHNICAL ASSISTANCE TEAM 

VIA: Scott McCone 

SUBJECT: Review of sampling Data from FMT (12-3-81) TDD// 5-8(||-I2 

DATE 1 February 8, 1982 

COMMENTS: 
The results of the sampling at Federal Marine Terminal (12-3-81) 

indicated a low concentration of Mercury in the water smaples. The highest 
concentration were found at sites //2, //3, and //lO, which were 32ug/l. , 30ug/l. 
and32ag/l. respectively. The task #1 analysis indicated a high concentration 
of aluminum silicates, sodium, calcium and magnesium found in the sand and 
clay. The water analysis was done hy Versar, Inc. 

The soil samples had surprisingly low. concentrations of Mercury. All 
ten samples registered <0.02mg/kg. As in the water samples, the samples 
of soil also contained high aluminum and iron concentrations. All soil 
samples contained^hetween 1.0-4.7mg/kg of arsenic. 

The soil samples were analysed hy Chemtech. The data is in the process 
of being reviewed. 
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TABLE #11 

WATER SAMPLES - FMT SITE 
DECEMBER 3, 1981 

CRL# 
SITE // 82 WT05 TIME pH CONDUCT. Hg(ug/L) COMMENTS 

#1 

#2 

#3 

#4 

//6 

//8 

#9 

#11 

S52 

S53 

S56 

S58 

S59 

S60 

1050 

1125 

1200 9.4 1000 

1220 9.13 2500 

0930 9.95 2400 

1000 10.4 3700 

11.0 6000 

9.18 325 

10.1 1500 

11.25 5500 

32.0 

30.0 

2.0 

< 1.0 

5.0 

32.0 

No flow or standing water was . 
present at time of survey. 

Standing water approximately 
3" deep. Tributarly to site #1 

Very small flow into drain 
offsite. 

No flow or standing water was 
present at time of survey. 

Original points #6, #7, and #14 
were eliminated and this one 
"common" point was determined as 
end of the sewer line, which 
leads to Detroit River. 

Possible overflow to strom drain 
Not overflowing. 

Western trench. Runoff flows 
onto public street and into 
sewer. 

Western outlet to north pond. 
Also flows onto public street 
and into sewer. 

No flow or standing water was 
present at time of survey. 

Dewatering trench. No outlet. 

Detroit River near Site #6 in 
shallow water. 

Puddle in center of foundations 
on southern part of Site. 

Puddle in center of Site, 
tributary to north pond. 



TABLE #2 

SEDIMENT SAMPLES - FMT SITE 
DECEMBER 3, 1981 

SITE# 
CRL# 
82WT05 TIME Hg(mg/Kg) COMMENTS 

#1 S65 1110 <0.02 Sand 

#2 S66 1050 <0.02 Very soupy mud 

#3 S67 1125 < 0.02 Rocky, clay silt 

#4 S68 1115 <0.02 Sand 

#8 S72 1220 <0.02 Rocky .clay . 

#9 S73 0900 <0.02 Clay-like sediment 

#10 S74 1000 <0.02 Very soupy mud 

#11 S75 1035 <0.02 Soil scrape, sandy clay 

#12 S62 1135 <0.02 Soil scrape, pebbly clay 

#13 S63 1015 <0.02 Soil scrape black cinders. 
Grey dirt 



TABLE #3 
WATER ANALYSIS RESULTS 

WATER SAMPLES*- FMT SITE 
DECEMBER 3, I98I • 

SITE # ALUMINUM IRON CALCIUM MAGNESIUM SODIUM ARSENIC 

#2 8150 13,600 32,600 7400 604,000 80 

#3 2500 5100 10,600 6100 817,000 30 

#6 250 460 56,700 13,500 158,000 < 10 

#8 150 660 217,000 38,900 268,000 4. 10 

//9 1250 2160 79,400 21,600 428,000 10 

#10 3150 6700 14,300 6900 786,000 40 

*ALL VALUES ARE ug/L. 



TABLE #4 
SEDIMENT ANALYSIS RESULTS 

•I 

AO' 
S 

SEDIMENT SAMPLES - FMT SITE 
DECEMBER 3, 1981 

SITE #1 ALUMINUM IRON LEAD MANGANESE ZINC ARSENIC 

n 100 370 2.1 5.0 5.4 <1.0 

n 950 2190 50 840 44 3.9 

§3 1120 1880 64 270 56 3.2 

#4 120 182 1.7 41 9.0 1.0 

#8 450 1840 33 240 38 2.6 

#9 260 1470 4.5 160 18.5 2.2 

#10 980 2670 69 290 124 4.1 

#11 470 640 40 71 94 2.2 

#12 1460 2310 102 260 76 3.5 

#13 1200 1740 73 380 59 4.7 

*ALL VALUES ARE mg/kg* 
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SITE S ,T£ *% 

// A-/•y rv 

S.TE ^ SITE ^/O 

recycled peper ecology and environment 
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t?C '4 

6-lIQ-F 

1.6 

1. 3 

3.8 

0.10 

5. 3 

0. 60 

0.7 

1. 8 

7-1 8-1 

1. 3 

1.0 

5. 6 

2. 0 , 

3. 0 

0. 50 

0.4 

1. 8 

9-1 

<0.1 

<0.1 

0.2 

0. 22 

0.4 

0. 10 

0.1 

<0.1 

11-109-F 

2.4 

1.5 

*A11 results in mg/l 

24 
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V, . 

Table 1 
Sufiimary of Constituents Measured and Analytical Methods Employed 

in the Study of Subsurface Conditions at the Federal Marine Terminals Site 

Constituent Method 

PH 
COD 
BOD 
TOC 
Grease and Oil 
Methylene Blue Active 

Substances 
Total Solids 
Suspended Solids 
Volatile Solids 
Total Phosphorus 

Total Kjeldahl Nitrogen 
Ammonia 
Sulfate 
Sulfide, Total 

Cyanide 
Arsenic 
Selenium 
Antimony 
Aluminum 
Beryllium 
Remaining metals 
(Cd, Cr, Co, Cu, Pb, Hg, Ni, 

Ag, and -Zn) 
Organic chemicals 

Electrometric 
Refuls, titrimetric 
Winkler, five day 
Beckman Carbon Analyzer 
Fredn, gravimetric 
American Public Health Association 

Gravimetric, 103°C 
Gravimetric 
Gravimetric, 550-600°C 
Persulfate digestion, dilution and blank 

compensation, colorimetric 
Digestion, distillation, Nesslerization 
Distillation, Nesslerization 
Dilution, blank compensation, turbidimetric 
Precipitation by zincacetate, washing 

colorimetric 
Reflux with airtrain, AgN03 titrimetric 

Digestion with H2O2, Nickel Nitrate, Furnace 

Furnace 

HNO3 digestion, dissolution with HCI, 
Flame (USEPA March, 1979) 

GC/MS for base/neutral extractable compounds 
with a 5' 2% OV-17 chromatography column; 
for acid extractable compounds with a 
3' SP 12A0DA column; for purge and trap 
compounds a 6' 0.2% carbowax 1500 column 



The results of chemical analyses of water samples from 
each sampling location are presented in,Appendix A. 

The analysis of water samples for organic chemicals 
revealed that, in addition to contamination by heavy 
metals and other water quality constituents, many of 
the water samples were contaminated by organic chemicals 
(Table 3). These results show that a wide range of or
ganic compounds are found in the water in a wide range 
of concentrations. Phenol, napthalene, and anthracene 
were the most common contaminants in the subsurface 
water. Phenol was detected in thirteen of the sampling 
locations, while napthalene and anthracene were detected 
in twelve and ten locations, respectively (Table 3). 
However, some other chemicals were detected at only one 
sampling location. A total of thirty organic chemicals 
on the f^^A Priority Pollutant list were detected in water 
samples from the site. Of the locations sampled on the 
site, the largest number of organic chemicals and, gen
erally, the highest concentrations of these chemicals 
were found at<Ipcations no. 7 and no. S^The next highest 
l^vel of organic contamination WdS^founa at locations 
no. 12 and -n57TT\particularly with regard to the organic 
hemicaIs-na^thcrTene. anthracene, and pyrene. 

Unlike the water quality constituents discussed previously, 
there are few criteria with which to judge the severity 
of the organic chemical contamination of the site. 
Table 3 presents preliminary concentrations for some com
pounds which have been recently promulgated by the USEPA 
for public comment. As before, there are several bases 
by which a comparison may be made. A comparison to 
drinking v/ater standards presented in Table 3 shows that 
concentrations in organic chemicals in subsurface water 
exceed the recommended levels for several constituents. 
Specifically, mean concentrations of chloroform, 1,2-di-
chloroethane, benzene, chlorobenzene, 2-chlorophenol, 
2-nitrophenol, 2,4-dichlorophenol, 4,fi-dinitro-n-r.resol, 
pentachiorophenol, napthalene, acenaphthene, and fluor-
anthene exceed the proposed drinking water standards 
promulgated in 1979 by the USEPA. 

Another basis for comparison is a set of criteria es
tablished for the protection of freshwater aquatic life 
and proposed for comment by the USEPA. This set consists 
of two criteria for each chemical; one number represents 
the concentration limit for twenty-four hour exposure 
and the second number represents a maximum exposure con
centration. Using these guidelines, the mean concentra
tions of 2-chlorophenol, 2,4-dimethylphenol, 2,4-dichloro
phenol , pentachiorophenol, and acenaphthene exceed the 
recommended levels for both the average twenty-four hour 
exposure and the maximum limit. 

8 



Table 3 
Sumnary of Organic Chemicals on the U.S. EPA 

Priority Pollutant List Detected In Subsurface Water 
Samples on December 12-13, 1979 at the Federal Marine Tet-minals Site 

All Values in yg/l U.S. EPA Criteria* 

Freshv-zater 

Chemical 
Number of 
Locations Range Mean 

Aquatic 
24 hr. 
Avq. 

Life 
Maximum 
Limit 

Water 

chloroform 7 5-44 16 500 1.200 2 

1-2-dichloro-
^cthane 

3 50-340 175 3,900 8,000 0.7-7.0 

1,2-dTchloro-
propane 

3 86-195 135 920 2,100 200 

1,1,1-trichloro-
ethane 

5 9-104 30 5,300 12,000 15,700 

tetrachloro-
ethylene 

5 11-62 25 NA NA NA 

benzene 6 1-840 157 3,100 7,000 0.15-15 

toluene 2 550-2480 1515 2,300 5,200 17,400 

ethyl benzene 4 44-275 117 NA NA NA 

chlorobenzene 2 13-1100 557 1,500 3,500 20 

2-chlorophenol 4 8-615 168 60 180 0.3 

2-nitrophenol 2 70-115 • 93 2,700 6,200 68.6 

phenol 13 15-3000 534 600. 3,400 3,400 

2,4-dimethyl-
phenol 

8 5-465 109 38 84 NA 

2,4-dichloro-
phenol 

2 10-660 335 0.4 110 0.5 

trichlorophenol 4 5-1010 270 52 150 NA 

p-chloro-m-cresol 4 15-145 75 NA NA NA 



Table 3 (continued) 

Summary of Organic Chemicals on the U.S. EPA 
Priority Pollutant List Detected in Subsurface Water 

Samples on December 12-13» 1979 at the Federal Marine Terminals Site 

All Values in pg/1 U.S. EPA Criteria* 

Freshwater 
Aquatic Life 

Drinking 
Water 

Number of 
Chemical Locations Range Mean 

24 hr. 
Avq. 

Maximum 
Limit 

4-6-dinitro-
o-cresol 

1 - 35 NA NA 12.8 

pentachloro-
phenol 

9 80-1300 458 6.2 14 140 

4-i1itrophenol 5 25-145 70 NA NA NA 

naptholene 12 40-27,000 3723 • NA NA 143 

ftnthracene 10 90-13,300 2859 NA NA NA 

pyrene 6 • 230-10.500 3942 NA NA NA 

cicenaphthylene 7 170-4200 1071 NA NA NA 

fluorene 6 75-2550 758 . NA NA NA . 

chrysene 

ftcenephthene 

1 - 150 NA NA NA chrysene 

ftcenephthene 4 125-1450 579 110 240 20 

fluoranthene 2 1115-2445 . 1780 250 560 200 

dichlorobenzene 1 125 NA NA NA 

di-n-octyl 
Phthalate 

2 100-300 200 NA • NA 10,000 

dibutyl phthalate 1 - 160 . NA NA 5,000 

^From U.S. EPA Water Quality Criteria. Federal Register, vol. 44, no. 52, 
P. 15925, March 15, 1979; Federal Register, vol. 44, no. 144, p. 43550, . 
^'uly 25, 1979; Federal Register vol. 44, no. 191, p.56228, October 1, 1979. 

"A=NO available information at this time. 
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Subsurface Soil/Fill - The character of various strata 
at the site is sutnmarized in Table 4 and photographs 
of each pit are in Appendix B. The subsurface conditions 
are very heterogeneous with considerable variation in 
the character of subsurface strata as well as the thick
ness of these strata. This variation precludes the de
scription of a typical excavation profile, but certain 
general remarks are possible. All of the sample exca
vations contained at least one stratum of solid material 
which did not resemble a natural soil and which appeared 
to be a chemical waste product. In many excavations, 
several different strata of solid material were dis
tinguished. These strata were generally sharply delin
eated so that an observer could clearly perceive where 
the strata changed character. With only one exception, 
the excavations revealed the original soil (either an 
organic silt or a silty clay) which was buried by the 
fill operations over the past years. 

Although there was considerable variation in the layering 
of solid material among the sampling locations, all of 
the non-soil material had been covered either by lime
stone cobble, clay or sandy gravel. This soil cover 
ranged in thickness from six inches to nearly six feet. 
Below this soil cover many different strata were re
vealed, but the most common strata were a black cinder 
layer with large stones that resembled asphalt but was 
not as hard, and a grav-white layer which had a consistency 
of lard or shortening. The exHvations in the southern 
and western portiorTs^ the site tended to have the fewest 
strata, while those in the northeastern portion near the 
Detroit River had the greatest number of strata. 

In addition to the strata exposed during excavation, 
several different types of material were unearthed. In 
several sampling areas, particularly in the northeastern 
area, metal containers ranging in size from five gaI loti~ 
cans to fifty-five gallon drums were uncovered. These 
containers were generally intact and filled with solid 
or liquid substances. In sampfTTg location »lo. b a large' 
fTfty-fTve~gaTluri cardboard barrel of solid material re
sembling stiff resin was unearthed. Other materials un
covered during the excavation of the sampling pits were 
large paper bags with Wyandotte labels, building bricks 
and timbers, large solid blocks of inorganic salts, 
wooden oil skimmer, graphite electrodes, bottles, oil 
shale, rubber hoses,111asttc bags, and wire ribbons of 
the type used for shipping cartons. 

All of the sampling pits had a chemical odor, although 
the intensity and character of the odor varied. Loca
tion no. 8 clearly had the most intense odor with a 
character very similar to coke oven wastes. In other 

/ 
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Table 4 (continued) 
Summary of Subsurface Soil/fill Conditions at the 
Federal Marine Terminals Site, Riverview, Michigan 

Snmple Location Depth (in) Description 

8 

10 

0-12 
12-48 
18-48 

48 

0-16 
16-24 
24-34 
34-40 
40-48 
48 

0-8 
8-20 
20-28 
28-40 
40-55 
55-65 

66 

0-26 
26-32 
32-38 
38-46 
46-96 
96 

0-49 
49-70 

limestone cobble 
stiff clay 
black cinder with stones, rubble 
and trash 
organic silt 

stiff gray-brown clay 
black cinder with large stones 
gray-white solid v/aste 
stiff white solid waste 
gray-white solid waste 
organic silt 

limestone cobble 
black cinder with large stones 
tan sandy clay 
black cinder with t^^ash and rubble 
gray-white solid waste 
stiff white solid waste 
organic silt 

very hard "cement" layer 
stiff black layer 
stiff gray solid waste 
stiff tan to brown with stones 
gray-white solid waste with trash 
organic silt 

gravelly clay covered with sand 
gray-white solid waste 

13 
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Table 4 (continued) 
Summary of Subsurface Son/Fill Conditions at the 
Federal Marine Terminals Site, Riverview, Michigan 

Sample Location Depth (in) Description 

11 

12 

-v'J 

J 

i 

13 

14 

15 

0-12 
12-30 
30-40 
40-60 

0-12 
12-16 
16-26 
26-38 
38-60 
60 

0-6 
6-12 
12-24 
24-55 
55 

0-12 
12-18 
18-40 
40-50 
50 

0-19 
19-24 
24-32 
32-47 
47 

limestone cobble 
stiff gray clay 
black sandy clay 
black cinders with trash 

stiff gray clay 
black cinder with stones 
stiff black layer with stones 
gray-white solid waste 
loose bluish gray solid waste 
organic silt 

limestone cobble 
brownish black uniformly sized particles 
sandy gray clay 
gray-white solid waste with bricks 
organic silt 

tan sand 
brownish sand 
loose black solid waste 
stiff black solid waste 
oiyariic silt 

sandy clay 
gray-brown clay 
gray-white solid waste 
gray-black solid waste 
organic silt 

14 



Table 4 (continued) 
Summary of Subsurface Soil/Fill Conditions at the 
Federal Marine Terminals Site, Riverview, Michigan 

Sample Location Depth (in) 

16 

17 

0-6 
6-24 
24-48 
48 

0-6 
6-15 
15-45 

Description 

limestone cobble 
black cinders vn'th stones 
tan^ sandy gravel 
organic silt 

limestone cobble 
gray-white solid waste 
black cinder with fine sediment 

15 



Table 2. Summary of Subsurface. Water Chemistry on December 12-13, 1979 at Federal Marine Terminals Site. 

a\ 

Federal Marine 
Range (mg/1) 

Data 
Mean 

Wayne County 
Wastewater 

Limit.(mg/1) 

Drinking Water 
Standard 
( nia/l) 

Freshwater 
Aquatic Life 

(mq/1) 

PH 7.4-12.4 10.8 6.5-8.0 5-9 6.5-9.0 

COD 335-11800 3,990 600 

BOD 300-4900 3,030 300 

TOC 66-7000 2,100' 

Grease and Oil 40-11,600 3,480 25 15 0.01 

MBAS 1-4000 385 

Total Solids 4900-197,000 52,300 2000 

Suspended Solids 10-3810 1,340 350 . 

Volatile Solids 560-101,000 19,200 

Total Phosphorus (as P) <0.03-84.8 18.8 13 

Total Kjeldahl N 

Ammonia 

- 4-300 

<0.1-97.2 

82 

24.2 ' 0.02 (un-ionized) 

Sulfate 240-4300 1600 250 

Sulfide <1.0 <1.0 10 

Cyanide <0.1-58.8 14.7 1.0 0.20 0.005 

Arsenic <0.05-0.30 0.10 0.1 0.05 0.10 

NS = No standard established as yet. 
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Table 2. Summary of Subsurface Water Chemistry on December 12-13, 1979 at Federal Marine Terminals Site. 

HEAVY METALS 

Cadmi urn 

Total Chromium 

Chromium, 
hexavalent 

Federal Marine Data 
Range (mg/1) Mean 

<0.1-0.6 

<0.1-0.9 

<0.1-0.4 

0.14 

0.34 

0.17 

16.0 

2.3 

<0.05 

0.73 

0.66 

2.7 

0.870 

1.8 

0.27 

0.27 

0.94 

Wayne County 
Wastewater 

Limit (mg/1) 

2.0 

5.0 

3.0 

1.0 

1.0 

0.01 

2.0 

1.0 

0.002 

3.0 

1.0 

0.05 

5.0 

Drinking Water 
Standard 
(mq/1) 

0.01 

0.05 

NS 

NS 

1.0 

0.05 

0.002 

NS 

0.010 

0.05 

5.0 

Freshwater 
Aquatic Life 

(mq/1) 

0.01 

0.10 

1.10 

0.05-0.10 

0.00005 

0.10 

0.025 

NS = No standard established as yet. 



DISCUSSION The subsurface water quality is extremely poor and 
is highly contaminated with cyanide, grease and oil, 
heavy metals, inorganic chemicals and organic chemicals. 
Many of the contaminants detected in the water analysis 
are widely recognized as toxic, or organoleptic and the 
concentrations of these chemicals are in excess of sev
eral different water quality criteria such as drinking 
water standards, water quality criteria for the pro
tection of freshwater aquatic life, and discharge re
quirements to public sewers. It is not within the scope 
of this study to discuss whether the water at the site 
represents a human health hazard, but many freshwater 
aquatic organisms would be killed if exposed to the sub
surface water at the Federal Marine Terminals site. 

The excessively high concentrations of several water 
quality constituents and the presence of subsurface 
strata of a chemical origin indicate that the site has 
been used for the open disposal of chemical and/or in
dustrial waste products. Furthermore, high concentra- • 
tions of grease and oil and other contaminants in the 
water suggest that open disposal of liquid wastes may 
also have occurred in the past. Finally, the unearthing 
of stainless steel fifty-five gallon drums, dry chemical 
bags, and. other rubble related to industrial chemical 
operations further suggests that the site was used as 
a dump for rubbish generated by an industrial activity 
of a chemical nature. 

Some of the subsurface strata found at the site were 
building rubble, timbers, bricks, and other materials 
considered clean fill. However, clean fill generally 
composed a smaller fraction of the total fill examined 
than the chemical/industrial material. 

The source of the chemical contamination of the sub
surface v/ater cannot be accurately determined without 
further study. Hov/ever, the concentrations of pollu
tants and the variety of contaminants detected at the 
site eliminate the hypothesis that the contamination 
is due to natural causes.' the concentrations of pollu
tants, particularly the heavy metals and organics, de
tected in the subsurface water are in excess of levels 
detected in natural waters in the surrounding area. 
For instance, at a sampling station in the Detroit River 
near the northern end of Grosse lie the average mercury 
and lead concentration in 1973 and 1974 was 0.9 ug/1 and 
7.0pg/l, respectively (USEPA, 1974). Concentrations of 
these elements in subsurface v/ater at the Federal Marine 
Terminals site were 870 uq/1 for mercury and 2700 uo/l 
for lead^ The'large discrepancy between these values 
precIudes developing a hypothesis that the subsurface 
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lor^l icrinniais, inc. 
• vpU;iJ ccllontocl 12-12-79 
jc 5 

'(?nidej Total 
Ji 
O. D. 

iJ. D. 

J 

K. N. 

J 

Total 
- i 

^^Dsphorous, Total (PO^) 

rease 2i Oil 

4 B. A, S, 

->v,1fide, Total 
i a 

ulfate, Total 

siital Solids 

^jtal^lrspended Solids 
•i 
otal Volatile Solids 

"•uminum 

3itimony 
di 

-rsenic 
5 

7e ryllium 

iadmium 

ihromium. Total 
1 . 
-hromium, Hexavalent 

12-1 

1.5 

4200 

3000 

ISOO 

24. 0 

12.0 

19.5 

105 

3400 

60 

1 

550 

20,100 

2040 

5400 

6. 3 

2.5 

0.05 

-<^0, 05 

<0.1 

<0.1 

<0.1 

13-1 14-1 

4.4 

4440 

4200 

3000 

49. 0 

10.4 
1 

18. 0 

47 

3400 

60 

<1 

1300 

45,200 

2020 

14,900 

3.5 

7.0 

<0. 05 

<0. 05 

<0.1 

0.3 

0.1 

20.1 

335 

300 

66 

4.0 

7.4 

0. 36 

1.9 

40 

• 3.0 

< 1 

1000 

6800 

1300 

1200 

8. 0 

0,8 

<0.05 

<0.05 

^0.1 

<0.1 

<0.1 

14-2 

1.1 

890 

300 

125 

H. 1 

9.1 

20.1 

<0.1 

' 980 

20 

<1 

600 

4900 

590 

560 

3.8 

0.5 

0. 06 

<0.05 

< 0.1 

<0.1 

<0.1 

171 

35. 3 

5 150 

4100 

3600 

93. 0 

10. 8 

60. 0 

57 

3500 

250 

1 

1100 

130,800 

1580 

75,000 

36. 0 

0.9 

<0. 05 

< 0. 05 

<0.1 

0.7 

0. 3 

*A11 results in mg/1 
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J.ii'C h 

4,., 12-1 13-1 14-1 14-2 171 
JU: — — —— I 

vjobalt ' .0.3 0.5 -<0.1 -<0.1 1.3 

"i-rnner 0.5 0.5 0.4 0.2 2.4 

^cad 5.4 3.5 1.5 0. 3 6.8 

!^;..rciiry 1.4 0.45 0.03 0.0! 2.1 
ii' 
Nickel 1.0 1.5 0.2 ^0.1 3.5 

-Solenium 0.12 0.30 0.15 0.20 0.45 

Iver 0.10 0.20 ^0.1 <0.1 0.5 ff 
Zin<^ 0.8 1.7 <0.1 <0.1 2.9 

- '^-All results in mg/1 

ii 
il • • • 
CANTON ANALYTICAL LABORATORY 

i pv ^ 

Rekshan 
-Laboratory Director 
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IL^ KaJUfl SXiS Ei^ 

DASE/NEUTRM, SAMPLES - CONCENTRATION {y^^gr/liter : PPD) 

PO 

Sarole Naphthalene Anthracene Pyrene Acenaphthylcne Fluorcne Di-n-octv) rhthalate Ghrysone Dlchlorcbcnzene Acenaphthcne Dihutyl phthalate 

1 45 90 230 . — — — — —^ — 

2 4000 5000 4500 250 75 — —• — — _ . 

3 60 110 ^ 100 
•t 

4 40 • 
5' • • — — 

6 450 435 • 170 215 • 125 150 160 

7 1900 1150 1050 315 170 150 125 

8 27,000 13,300 10,500 4200 2550 1450 — 

9 60 —— 

U 145 425 • __ 

10,250 6375 5000 2100 1250 — 590 

13 290 260 —• 110 —- . 

14-1 — :• • •• — •— . — . 

14-2 — • . —i 300 " 

17 435 1540 2370 350 205 - ^ ,, 

m. 



The following compounds were also detected: 

Ease-TIeutral Extracts 

Sample 1 

Sample 2 

Sample 3 

Sample 4 

J'.ample 5 

Sample 6 

Sample 7 

f ample 0 

£ ample 9 

Sample 11 

S imple 12 

S unple 13 

S.unple 17 

Terpens 

Terpens 
hydrocarbon oil 

Terpens 

Terpens 

Terpens 

Terpens 

hydrocarbon oil 
Terpens 

Terpens 
methylnaphthalene 

Terpenes 

Alcohols 

Terpens 

Oils 
Terpens 

Terpens " ^ 
Alcohols 
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o 

r\> 

ACID EXTRACTABLE POLLUTANTS, in (ppb) 

2,4-dlrnethyl- 2,4-dlcJiloro- trichloro- p-chloro- 2,4-<iinitro- 4,<:-^JLnitro- pentachloto-
Sarple 2-chlorop)herol 2-nttrophenol phenol phenol phenol phc:nol nvcrcsol phenol o-creool pherol 

1 70 25 35 215 

2 115 535 100 : — 1300 

3 430 170 _ 95 

7 615 70 1950 B5 660 1010 70 690 ' 145 

8 35 3000 465 40 145 1120 —-

n 15 535 15 10 25 70 85 

« 
13 85 5 15 . 80 55 

17 8 155 — — 240 30 



contamtnation at the Federal Marine Terminals site 
is the result of flooding of the site by the Detroit 
River. 

Similarly, based upon the existing data base it would 
appear that the contamination at the Federal Marine 
Terminals site is not due to subsurface movement of 
water into the site from the surrounding area. The 
site is bordered by an apparently continuous layer 
of clay to the west (Federal Marine Terminals, 1979) 
and, several pits dug along the northern edge of the 
site also revealed impermeable soil types. The pres-
ence of these impermeable soils suggests that subsur- / 
face water is not flowing into the site from land areas, ^ 
although there may be movement of water into the site 
from the river. 

FINDINGS " Subsurface water quality is extremely poor with 
J high pH, and high concentrations of COD, TOG, 

grease and oil, total solids, total volatile 
solids, total phosphorus, ammonia, sulfate, 
heavy metals, arsenic, cyanide and organic 
chemicals. 

® Some of the constituents of the subsurfa Some of the constituents or tne suDsurra££_j!/p,ter 
are widely recognized as toxic or^organo^lepticT^r 

Several constituents, including those chemicals 
considered toxic or organoleptic, are in the 
subsurface water in concentrations in excess of 
criteria established for 1) primary drinking water, 
2) protection of freshwater aquatic life, and 
3) discharge to public sewers. 

The quality of subsurface water and the presence 
of fill strata of a chemical or industrial origin, 
fifty-five gallon stainless steel drums, discarded 
glass bottles, and other discarded material re
lated to industrial operations indicate that the 
site has been used as a chemical and industrial 
waste dump site. 
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PARAMETER WELL NUMBEF 

l(w) 3(s) 5(s) 6(s) 6(w) 7(s) 2(w) 8(s) 9(w) 10(s) ll(w) 15(s) 16(w) 18(w) 

pentachlorophenol 121 802 1100 
phenol 227 2370 4400 526 424 
fluoranthene 19 434 670 15000 2000 370 1900 1675 
naphthalene 429 2600 570 24000 330 2400 400 
pyrene 21 347 20500 1200 500 1400 2150 
anthracene/phenanthrene 799 1700 10000 5600 310 4400 835 
fluorene 93 4100 850 211 211 
chrysene/benzo(a)anthracene 45 396 7000 580 1300 900 
acenaphthylene 73 5400 1000 600 163 
methylene chloride 2.4 67 6400 56 290 15 3800 16 1000 880 580 
benzene 27 280 195 190 174 
ethyl benzene 13 7.1 648 
benzo(a)pyrene 62 650 760 
toluene 597 6.3 64 69 430 
2-chlorophenol 29 
p-chloro-m-cresol 339 
2,4 dichlorophenol 364 522 
bis (2ethyl hexyl)phthalate 51 566 3100 950 2700 
3,4 benzofluoranthene/ 34 284 3900 150 800 550 
benezo(k) fluoranthene 
di n butyl phthalate 2200 32 230 40 
benzo (ghi) perylene 14 143 
indeno (1,2,3-cd)pyrene 12 123 
bis (2 chloroethyl)ether 271 
N-Nitrosophenyl amine 88 
tetrachloroethylene 23 139 
chlorobenzene 84 1900 

All results are in ug/1; (w)-water sample, (s)-son sample 



PARAMETER WELL NUMBER 

liiL SM. 6(s) AM I7(s) I2(w) |8(s) 9(w) 10(s) n(w) |15(s )| MAL 
acenaphthene 
isophorene 
1,2 dichloroethane 
endosulfate 
heptachlor 

BHC 
BIIC 

PCB1260 
PCB1254 
PCB1248 
PCB1232 

11300 73 
67 

3100 
1500 

.15 

9000 

32 

7100 

22 
19 

215 
6800 

19 
12 
16 

47 

All results are in ug/1; (w)-water sample, (s)-soil sample 



Tentatively Identifiecl as Present Kw) 3(s) 5(s) 6(s) 6(w) 7(s) 2(w) 8(s) 9(w) 10(s)| 1l(w)| 15(s) i6(w)| 18(w) 

2-f1uorophenol x 
hexanoic acid x 
octanolc acid x 
butanoic acid 
decanoic acid 
dodecanoic acid 
1.2 benzene dicarboxylic acid 
2 methyl propanoic acid 
2 methyl butanoic acid 
2 ethyl hexanoic acid 
tetradecanoic acid 
hexadecanoic acid 
9-hexadeeanoic acid 
benzene acetic acid 
2 methyl-1-benzene acetic acid 
2-methyl propyl ester-l,2 

benzene dicarboxylic acid x 
11,14 Eicosadienoic acid methyl ester 
5 ethyl-2 methyl heptane x 
3.3 dimethyl heptane 
1,3 dichloro butane 
1,1' oxybis/2 chloro-ethane 
2,6,11 trimethyl dodecane x 
pentadecane 
1,1' sulfonylbis benzene x 
4 methyl benzene sulfonamide 
1.3 dimethyl naphthalene 
3.4 dimethyl phenOl 
2 methyl phenol 

X 
X 
X 
X 
X 

X 
X 
X 

X 
X 
X 

X 
X 

X 
X 

(s)-soil sample, (w)-water sample 



Table 4 
Summary of Subsurface Soil/Fill Conditions at the 
Federal Marine Terminals Site, Riverview, Michigan 

Sample location Depth (in) Description 

1 

3 North Wall 

South VJall 

1 

0-16 
16-48 
48-57 
57-66 
66-88 

0-30 
30-39 
39-43 
43-47 
47-56 

0-58 
58-80 
80 

0-47 
47-68 
68-78 
78 

0-25 
25-31 
31-68 
68-75 
75 

0-68 
68-82 
82-88 
88 

brown sandy clay 
white stiff solid waste 
brown clay 
gray-white solid waste 
black sandy silt 

brown sandy clay 
gray-white solid waste 
black cinder layer with large rocks 
white stiff solid waste 
reddish brown solid waste 

sandy gravel 
black cinder layer with large rocks 
organic silt 

sandy gravel 
gray-white solid waste 
black cinder with large rocks 
organic silt 

sand 
gray-white solid waste 
black cinder layer 
gravel and clay 
organic silt 

sandy gravel 
black cinder layer 
gray brown silty clay 
gray clay 

12 



Tentatively Identified as Present IM. 3(s) 5(s) 6(s)| 6(w) Ihl 2(w)| 8(s) 9(w) 10(s) IKw) 15(s) 16(w) 18(w) 
Azulene 
cyclopropane 1,l-d1bromo-2 

chloro-2-fluoro 
methyl oxirane 
1,3,5,7 tetraazotrlcycle 3, 

3,1,13,7,4decane 
tetrahydrofuran 
dibenzofuran 
9H carbazole 
2-propanone (acetone) 
3-hydroxy 3,5 dlmethyl-
2-hcxanone 
2-methoxy-l-propanol 
1-methoxy-2methyl-2propanol 
2-ethoxy-2inethyl propane 
alpha,alpha, 4-tr1methyl (s) 
3-cyclo hexene-1-methanol 
2,6,10-15,19,23 hexamethyl, 

2,6, 10 14,18,27 
tetra cOsehexaene 

2,2 ,d linethyl -1 -octanol 

X 
X 

X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 
X 
X 

(w)-water sample, (s)-soll sample 



EPA Soil Samples - Metals 

Parameter Well No. 
1 3 5' 6 1 8 10 15 

Calcium 6.1 8.3 10 28 37 no 19 140 
Magnesium 3 8.4 9.2 2.9 3.1 14 7.2 13 
Sodi um 12 5.1 5.9 17 13 3.1 5 9.4 
Potassium A 5.7 6.4 3.1 2.8 1.7 3 3.5 
A1 uminum 37 59 58 26 28 22 2 8 32 
Iron 13 26 30 12 12 18 5.6 20 
Si 1ver <2.8 <2.8 <3 <2.9 <3 <3 <2.9 <2.9 
Barium 360 430 420 300 270 230 30 0 280 
Beryli um 3.1 4.1 4.1 3.1 2.9 2.6 2.5 37 
Cadmi um 4.9 <1.9 <2 <1.9 <2 <2 <1.9 <2 
Cobalt 12 25 37 9.2 10 n 8.4 18 
Chromi um 40 77 60 35 24 62 31 no 
Copper 87 77 94 95 75 340 76 120 
Manganese 130 280 210 120 170 370 130 370 
Nickel <14 33 30 <14 <15 23 <15 20 
Lead <94 <94 <99 310 <99 130 <97 <98 
Tin TOO 120 230 120 75 64 80 59 
Strontium 140 120 150 200 133 270 130 270 
Titani um 700 3300 3200 1400 1600 1400 1300 1800 
Vanadium <18 110 no 53 58 60 48 73 
Tungsten <47 <47 100 26 <50 <50 <49 53 
Yttrium 12 21 26 12 17 17 14 21 
Zinc 64 99 no 130 80 290 44 140 
Zirconium 170 130 190 120 250 no 130 100 
Arsenic <2 <2 <2 <2 <2 <2 <2 <2 
Selenium 4.8 5.6 <2 <2 <2 <2 <2 <2 
Antimony <2 <2 <2 <2 <2 <2 <2 <2 
Thai 1ium 2.8 <2 <2 <2 <2 <2 2.4 <2 

Calcium - Iron mg/g 

Silver - Thallium mg/1 



Parameter 

EPA Water Samples - Metals 

Well Number 

1 6 18 2 9 11 16 

Calcuim 41.3 677 1670 134 2280 1990 295 
Magnesium 97 8.1 49.7 10.6 81.1 194 144 
Sodium 43000 20100 11300 16600 17700 5120 2381 
Si 1ver 140 <20 <300 <300 450 359 <300 
A1uminium 10200 12700 34000 27000 158000 402000 34300 
Boron 2050 4290 <8000 82900 23100 28300 <3000 

l^ari um 80 640 3950 648 5480 20900 551 
^Weryl i urn <2 <2 <li00 <100 <100 <100 <100 

Cadmi um <5 <5 <200 <200 279 313 255 
Cobalt 20 50 <500 <500 <500 <500 <500 
Chromi um 80 240 1900 5450 1470 6930 <800 
Copper 120 1760 1470 1570 1600 9260 1140 
Iron 25000 23200 131000 56.8 170000 752000 51400 
Manganese 530 540 1470 701 3220 11100 1820 
Molybodenum - - <1000 1330 <1000 <1000 <1000 
Nickel 260 i 420 4120 14800 2250 27500 1850 
Lead 280 1 1880 <7000 <7000 7080 22400 <7000 
Tin 5000 <500 <4000 <4000 <4000 <4000 <4000 
Titanium - • - 4070 860 6260 9520 681 
Vanadium 110 - 1190 17100 1790 1070 <500 
Yttri um - - <500 <500 <500 <500 <500 
Zinc 3650 6230 <400 <400 15000 31300 23700 
Arsenic 500 750 - - - - -

^^ntimony 300 20 - - - - -
VIelenium 1200 30 - -• - - -

Thalium <200 <200 - - - - -
Mercury 4 5000 - - - - -
Cyanide 31000 14000 - - - — • 

Calcium - Sodium mg/1 

Silver - Cyanide ug/1 

i 
i 
j 
1 

i 
i 

! 



Parameter 

•EPA Mater Samples Metals 

Well Number 
I 

1 e 1 18 2 9 11 16 

, Calcuim 41.3 677 1670 134 22^0 • 1990 295 
Magnesium 97 8.1 49.7 10.6 81.1 194 144 

• Sodium 43000 20100 11300 16600 177d0 5120 2381 
1 Silver 140 <20 <300 <300 450 359 <300 
Aluminium T0200 12700 34000 27000 58000 402000 34300 

' Boron 2050 4290 <8000 82900 123100 28300 <3000 
Bari urn 80 640 3950 648 5480 20900 551 
Beryl i urn <2 <2 <100 <100 <100 <100 <100 
Cadmium <5 <5 <200 <200 279 313 255 
Cobalt 20 50 <500 <500 <500 <500 <500 
Chromi urn 80 240 1900 5450 1470 6930 <800 
^per 
"on 

120 1760 1470 1570 1600 9260 1140 ^per 
"on 25000 23200 131000 56.8 170000 752000 51400 
Manganese 530 540 1470 701 3220 11100 1820 
Molybodenum > - <1000 1330 <1000 <1000 <1000 
Nickel 260 420 4120 v. 14800 2250 27500 1850 
Lead 280 1880 <7000 <7000 7080 22400 <7000 
Tin 5000 <500 <4000 <4000 <4000 <4000 <4000 
Titaniam - - 4070 860 6260 9520 681 
Vanadium 110 - 1190 17100 1790 1070 <500 
Yttri urn - <500 <500 <500 <500 <500 
Zinc 3650 6230 <400 <400 15000 31300 23700 
Arsenic 500 750 -
Antimony 300 20 - - -
Selenium . 1200 30 - • 
Thai i urn <200 <200 * - -
Mercury 4 5000 1600 20 800 800 25 

^vanide 31000 14000 - - - -

Calcium - Sodium mg/1 

Silver - Cyanide ug/1 



•• . EPA Son Samples - Metals 

Parameter Well No. 
1. 3 5 6 7 8 10 - _J5 : 

Calcium 6.1 8.3 • 10 28 37 • 110 19 140 
Magnesium 3 8.4 9.2 2.9 3.1 14 7.2 13 
Sodium 12 5.1 5.9 17 13- . 1 3.1 / 5 .. . 9.4 
Potassium 4 6.7 6.4 3.1 2.8 * 1.7 3 3.5 
Aluminum 37 59 58 26 28 22 2 8 32 
Iron 13 26 30 12 !2 18 5.6 20 
Silver <2.8 <2.8 <3 <2.9 <Z <3 <2.9 <2.9 
Bari um 360 430 420 300 270 230 30 0 280 
Beryli um 3.1 4.1 •4.1 3.1 . 2.9 2.6 2.5 . 37 
Cadmium 4.9 <1.9 <2 <1.9 <2 <2 <1.9 <2 
Cobalt 12 25 37 9.2 10 11 8.4 18 
Chromium 40 77 ^ '• 60 - '35 *' 24 62^ • 31 • 110 
Copper 87 77 94 95 75 340 76 120 
Manganese 130 280 210 120 170 370 130 370 
Nickel <14 33 30 <14 <15 23 <15 20 
Lead <94 <94 <99 310 <99 130 <97 <98 
Tin 100 120 230 120 75 64 80 59 
Strontium 140 120 150 200 133 270 130 270 
Titanium 700 3300 3200 1400 1600 1400 1300 1800 
Vanadium <18 110 110 .,33 58 60 48 73 
Tungsten <47 <47 100 -"26 <50 <50 <49 53 
Yttrium 12 21 26 12 17 17 14 21 
Zinc 64 99 110 130 80 290 44 140 
Zirconium 170 130 190 120 250 110 130 100 
Arsenic <2 <2 <2 <2 <2 <2 • <2 <2 
Selenium 4.8 5.6 <2 <2 <2 <2 <2 <2 
Antimony <2 <2 <2 <2 <2 <2 <2 <2 
Thailium 2.8 <2 <2 <2 <2 <2 2.4 <2 

Mercury 0.4 - .12 1.3 12 - 33 1.0 0.9 

Calcium - Iron mg/g 

Silver - Mercury ug/g 



' i: 

PARAMETER WELL NUMBER 

l(w) 3(s) 5(s) 6(s) 6(w) 7(s) 2(w) 8(s) 9(w) 10(s) ll(w) 15(s) 16(wl lB(wl 

pentachlorophenol 121 802 1100 
phenol 227 2370 4400 526 424 
fluoranthene 19 434 670 15000 ̂ 2000 370 1900 1675 
naphthalene 429 2600 570 24000 330 2400 • 400 
pyrene 21 347 20500 1200 500 1400 2150 
anthracene/phenanthrene 799 1700 10000 5600 310 44O0 835 
fluorene 93 4100 850 211 211 
chrysene/benzo(a)anthracene 45 39,6 7000 : 580 1300 900 
acenaphthylene 73 5400 1000 600 163 
methylene chloride 2.4 67 6400 56 290 15 3800 ; 16 1000 880 530 
benzene 27 280 195 190 .174 
ethyl benzene 13 7.1 648 
benzo(a)pyrene 62 , 650 760 
toluene 597 6.3 64 69 430 
2-chlorophenol 29 
p-chloro-m-cresol 339 
2,4 dichlorophenol 364 522 
bis (2ethyl hexyljphthalate 51 566 3100 950 2700 
3,4 benzofluoranthene/ 34 284 3900 150 800 550 
benezo(k) fluoranthene , 
d1 n butyl phthalate 2200 32 230 • 40 
benzo (ghi) perylene 14 143 
indeno (1,2,3-cd)pyrene 12 123 
bis (2 chloroethyl)ether 271 
N-Nitrosophenyl amine 88 
tetrachloroethylene 23 139 
chlorobenzene • • 

; 
84 1900 

i 

All results are in ug/1; (w)-water sample, (s)-soil sample 



I • PARAMETER WELL NUMBER 

1(w)|3(s) |5(s) I6(s) I 6(w)|7(s) |2(w) |B(s) |9(wy no(syi11(w) 115(5 )n6(w)|T8(w) 

acenaphtbene 
isophorene 
1,2 dichloroethane 
endosulfate 
heptachlor 

BHC 
BHC 

PCB1260 
PCB1254 
PCB1248 
PCB1232 

3100 
1500 

.15 
32 

11300 73 
67 

9000 

7100 

22 
19 

215 

19 
12 
15 

6800 
47 

All results are in ug/1; (w)-water sample, (s)-soil saimple 

iv 

\ ' 

i \> 
I • 
'r. r. 

I 



Tentatively Identified as Present 1 (w) 3(s) 5(s) 6(s) 6(w)l7(s) 2(w) 8(s) 9(w) iO(s) Iliw) 15(s) 16(w) 
2-fluorophenol 
hexanoic acid 
octanoic acid 
butanoic acid 
decanoic acid-
dodecanoic acid 
1.2 benzene dicarboxylic acid 
2 methyl propanoic acid 
2 methyl butanoic acid 
2 ethyl hexanoic acid 
tetradecanoic acid 
hexadecanoic acid 
9-hexadecanoic acid 
benzene acetic acid 
2 methyl-1-benzene acetic acid 
2-methyl propyl ester-1,2 

benzene dicarboxylic acid 
11,14 Eicosadienoic acid methyl ester 
5 ethyl-2 methyl heptane ' 
3.3 dimethyl heptane 
1,3 dichloro butane 
1,1' oxybis/2 chloro-ethane 
2,6,11 trimethyl dodecane 
pentadecane 
1,1' sulfonylbis benzene 
4 methyl benzene sulfonamide 
1.3 dimethyl naphthalene 
3.4 dimethyl phenol 
2 methyl phenol 

X 
X 
X 

X 

X 

X 

X 

X 
X 
X 
X 
X 

X 
X 
X 

X 
X 
X 

. X 

X 
X 

X 
X 

(s)-soil sample, (w)-water sample 

1 

J 



Tentatively Identified as Present Kw) 3(s) iili Mil Mwl Mil Mil Mil iKwy MM MM MM 
Azulene 
cyclopropane 1,l-dibromo-2 

chloro-2-fluoro 
methyl oxirane 
1,3,5,7 tetraazotricycle 3, 
3,1,13,^4decane 

tetrahydrofuran 
dibenzofuran 
9H carbazole 
2-propanone (acetone) 
3-hydroxy 3,5 d1methyl-
2-hex3none 
2-methoxy-l-propanol 
1-methoxy-2methyl-2propanol 
2-ethoxy-2methyl propane 
alpha,alpha, 4-trimethyl (s) 
3-cyclo hexene-'l-methanol 
2,6,10-15,19,23 hexamethyl, 
2,6, 10 14,18,27 
tetra cosehexaene 

2,2,dimethyl-1-octanol 

X 
X 

X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 
X 
X 

(w)-water sample, (s)-soil sample 

1 -V 



ROUTING AND TRANSMITTAL SUP 
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PARAMETER WELL NUMBER 

l(w) 3(s) 5(s) 6(s) 6(w) 7(s) 2(w) 8(s) 9(w) 10(s) 11 (w) 15(s) 16(w) 18(w) 

pentachlorophenol 121 802 
526 

1100 
424 phenol 227 2370 4400 526 424 

fluoranthene _— 19 434 670 15000 2000 370 1900 1675 
naphthalene 429 2600 570 24000 330 2400 400 
pyrene 21 347 20500 1200 500 1400 2150 
anthracene/phenanthrene 799 1700 10000 5600 310 4400 835 
fluorene 93 4100 850 211 211 
chrysene/benzo(a)anthracene 45 396 7000 580 1300 900 
acenaphthylene 73 5400 1000 600 163 
methylene chloride 2.4 67 6400 56 290 . 15 3800 16 1000 880 580 
benzene 27 280 195 190 174 
ethyl benzene 13 7.1 648 
benz^(a)pyrene 62 650 760 
toluene 597 6.3 64 69 430 
2-chlerophenol 29 
p-chlororm-cresol 339 
2,4 dichlorpphenol 364 522 

2700 bis (2ethyl hexyl)phthalate 51 566 3100 950 
800 

2700 
3,4 benzofluoranthene/ 34 284 3900 150 800 550 
benezo(k) fluoranthene • 

di n butyl phthalate 2200 32 230 40 
benzo (ghi) perylene 14 143 
indeno (1,2,3-cd)pyrene 12 123 
bis (2 chloroethyl)ether 271 
N-Nitrosophenyl amine 88 

139 tetrachloroethylene 23 
84 1900 

139 
chlorobenzene 84 1900 

An results are in ug/1; (w)-water sample, (s)-soil sample 



PARAMETER WELL NUMBER 

iiwl 3(11 iill mi mi m. \mi mi IKwi IMil JJM. 115(5 ) V6(w)| 18(w) 

acenaphthene 
isophorene 
1,2 dichloroethane 
endosulfate 
heptachlor 

BHG 
BHC 

PCB1260 
PCB1254 
PCB1248 
PCB1232 

11300 73 
67 

3100 
1500 

.15 
32 

9000 

7100 

22 
19 

215 
6800 

19 
12 
16 

47 

All results are in ug/1; Cw)-water sample, (s)-soil sample 



Tentatively Identified as Present liwL liii liii iiii Zlil 2(w) m. 9(w) Mil Mwl Mil Mwl Mwl 
2-fluorophenol x 
hexanoic acid x 
oetanoic acid x 
butanoic acid 
decanoic acid 
dodecanoic acid 
1.2 benzene dicarboxylic acid 
2 methyl propanoic acid 
2 methyl butanoic acid 
2 ethyl hexanoic acid 
tetradecanoic acid 
hexadecanoic acid 
,9-hexadecanoic acid 
benzene acetic acid 
2 methyl-1-benzene acetic acid 
2-methyl propyl ester-1,2 • 

benzene dicarboxylic acid x 
11,14 Eicosadienoic acid methyl ester 
5 ethyl-2 methyl heptane x 
3.3 dimethyl heptane 
1,3 dichloro butane 
1,1' oxybis/2 chloro-ethane 
2,6,11 trimethyl dodecane x 
pentadecane 
1,1' sulfonylbis benzene x 
4 methyl benzene sulfonamide 
1.3 dimethyl naphthalene 
3.4 dimethyl phenol 
2 methyl phenol 

X 
X 
X 
X 
X 

X 
X 
X 

X 
X 
X 

X 
X 

X 
X 

(s)-soil sample, (w)-water sample 



Tentatively Identified as Present 

Azulene 
cyclopropane 1,l-dibromo-2 

chloro-2-fluoro 
methyl oxirane 
1,3,5,7 tetraazotricycle 3, 

3,1,13,7,4decane 
tetrahydrofuran 
dibenzofuran 
9H carbazole 
2-propanone (acetone) 
3-hydroxy 3,5 dimethyl-
2-bexanone 
2-methoxy-l -propanol. 
l-methoxy-2methyl^2propanol 
2^ethoxy-2methyl propane 
alpha,alpha, 4-trifnethyl (s) 
3-cyclo hexene-1-methanol 
2,6,10-15,19,23 hexamethyl, 

2,6, 10 14,18,27 
tetra cosehexaene 

2,2,dimethyl-l-octanol 

iiwi itii 

X 

itil 6M 

X 
X 
X 
X 
X 
X 

Zlil 

X 
X 

2M Sill iiwl Mil 
X 
X 

X 
X 
X 
X 
X 

HM Mil Mwi 18(w) 

(w)-water sample, Cs)-soil sample 



Parameter 

EPA Water Samples - Metals 

Wei1 Number 
T 

1 18 11 16 

Calculm 
Magnesium 
Sodi urn 
Silver 
Aluminium 
Boron 
Bari um 

Jjeryl i um 
^Pdmi um 
Cobalt . 
Chromium 
Copper 
Iron 
Manganese 
Molybodenum 
Nickel 
Lead 
Tin 
Titanium 
Vanadium 
Yttri um 
Zinc 
Arsenic 
Antimony 

f lentum 
alium 

Mercury 
Cyanide 

41.3 
97 

43000 
140 

10200 
2050 
80 
<2 
<5 
20 
80 
120 

25000 
530 

260 
280 
5000 

no 
3650 
500 
300 
1200 
<200 
4 

31000 

Calcium - Sodium mg/1 

Silver - Cyanide ug/1 

677 
8.1 
20100 

<20 
12700 
4290 
640 
<2 
<5 
50 

240 
1760 

23200 
540 

420 
1880 
<500 

6230 
750 
20 
30 

<200 
5000 
14000 

1670 
49.7 
11300 
<i300 

34000 
<8000 
3950 
<100 
<200 
<500 
1900 
1470 

131000 
1470 
<1000 
4120 
<7000 
<4000 
4070 
1190 
<500 
<400 

134 
10.6 

16600 
<300 

27000 
82900 
648 
<100 
<200 
<500 
5450 
1570 
56.8 
701 

1330 
14800 
<7000 
<4000 
860 

17100 
<500 
<400 

2280 
81.1 
17700 
450 

158000 
23100 
5480 
<100 
279 
<500 
1470 
1600 

170000 
3220 
<1000 
2250 
7080 
<4000 
6260 
1790 
<500 
15000 

1990 
194 

5120 
359 

402000 
28300 
20900 
<100 
313 
<500 
6930 
9260 

752000 
11100 
<1000 
27500 
22400 
<4000 
9520 
1070 
<500 
31300 

295 
144 

2381 
<300 

34300 
<3000 
551 
<100 
255 
<500 
<800 
1140 

51400 
1820 
<1000 
1850 
<7000 
<4000 
681 
<500 
<500 

23700 



EPA Soil Samples - Metals 

Parameter Well No. 
1 3 5 6 7 8 10 15 1 

Calcium 5.1 8.3 10 28 37 110 19 140 
Magnesium 3 8.4 9.2 2.9 3.1 14 7.2 ^3 i 
Sodi um 12 5.1 5.9 17 13 3.1 5 9.4 
Potassium 4 6.7 6.4 3.1 2.8 1.7 3 3.5 
A1 uminum 37 59 58 • 26 28 22 2 8 32 
Iron 13 26 30 12 12 18 5.6 20 
Silver <2.8 <2.8 <3 <2.9 <3 <3 <2.9 <2.9 
Barium 360 430 420 300 270 230 30 0 280 
Beryl ium 3.1 4.1 4.1 3.1 2.9 2.6 2.5 37 
Cadmi um 4.9 <1.9 <2 <1.9 <2 <2 <1.9 <2 
Cobalt 12 25 37 9.2 10 11 8.4 18 
• Chromium 40 77 60 35 24 62 31 110 

Copper 87 77 94 95 75 340 76 120 
Manganese 130 280 210 120 170 370 130 370 
Nickel <14 33 30 <14 <15 23 <15 20 
Lead <94 <94 <99 310 <99 130 <97 <98 
Tin TOO 120 230 120 75 64 80 59 
Strontium 140 120 150 200 133 270 130 270 
Titanium 700 3300 3200 1400 1600 1400 1300 1800 
Vanadium <18 110 110 53 58 60 48 73 
Tungsten <47 <47 100 26 <50 <50 <49 53 
Yttrium 12 21 26 12 17 17 • 14 21 
Zinc 64 99 110 130 80 290 44 140 
Zirconium 170 130 190 120 250 110 130 100 
Arsenic <2 <2 <2 <2 <2 <2 <2 <2 
Seleni um 4.8 5.6 <2 <2 <2 <2 <2 <2 
Antimony <2 <2 <2 <2 <2 <2 <2 <2 

• 
Thallium 2.8 <2 <2 <2 <2 <2 2.4 <2 

Calcium - Iron mg/g 

Silver - Thallium mg/1 • 
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APPENDIX A. 

CHB^ICAL ANALYSIS OF SUBSURFACE WATER SA^;1PLES 

FROM THE FEDERAL MARINE TERMINALS SITE 

RIVERVIEW, MICHIGAN 

20 



Fc^^ral Marine Terminals, Inc. 
Anai, .J of Water Collected 12-12-7S 

at Riverview, Michigan Site 

Site 1-1 2-1 3-1 4-1 5-1 

Cyanide, Total 2. 9 

C.O.D. 1300 

3.O.D. 3300 

T. O. C. 450 

T. K. N. 95 

pH (^. 2 

Amr^^ia, Total 5.4 

iPhosphorous, Total (as PO^) 0.9 

Grease St Oil 179 

M. B. A.S. 20 

Gulfide, Total '^1 

Sulfate, Total 500 

Total Solids 11900 

Tota^^spended Solids 490 

Total Volatile Solids 1700 

Aluminum 76. 0 

Antimony ^ 2. 1 

Arsenic 0. 3 

Beryllium <0.05 

Cadmium 0.2 

Chromium, Total ^0.1 

Chromium, Hexavalcnt •^0.1 

•All results in mg/1 

3800 

(^05^ 

300 

1600 

2800 

375 

70 

10. 8 

11.4 

10. 0 

580 

100 

<1 

500 

25600 

430 

2400 

i. 0 

<0.1 

0.1 

<0. 05 

<0.1 

0.1 

<0.1 

3. 5 

1020 

400 

175 

43 

11. 6 

8. 1 

6. 0 

80 

100 

<1 

500 

15300 

<10 

1900 

0.4 

<0.1 

0. 08 

<0.05 

<0.1 

<0. 1 

<0.1 

3. 5 

825 

300 

27 5 

55 

10. 2 

6. 6 

1. 6 

50 

60 

<1 

240 

25000 

450 

2200 

b. 0 

3. 1 

0. 05 

<0.05 

0. 6 

0. 4 

0. 2 

21 



CLW-r 

' t c 1-1 2-1 3-1 4-1 3-1 

r.obalt 

-ropper 

lead 
j 

-.tercury •» 

; ickcl 

• 1 

Jelcnium 

51.1 Iver 
> 

J 
J-inc 

1 

0.1 

0.3 

1.5 

0. 16 

1.2 

0. 06 

0.2 

<0. 1 

*A11 results in mg/1 

1.0 

0.2 

0.6 

1.6 

2. 0 

0. 30 

0.2 

0. 5 

0.7 

0. 3 

1.1 

0. 18 

0.4 

C. 30 

0. 2 

0.2 

0. 2 

^0.1 

0. 5 

0. 25 

0. 4 

0. 12 

0. 1 

0. 2 

0.4 

0.2 

0. 5 

0. 02 

1. 3 

0. 15 

0. 2 

^0.1 

22 



Pa^e 3 

-) 1 te 6-110-F 7-1 8-1 9-1 11-109-F 

Cyanide, Total 

C.O, D. 

3.O.D. 

rr.o. c. 

T. K. N. 

.all 

L\mmonia, Total 

26. 5 

4960 

3300 

'2'8^ 

250 

10. 2 

37. 2 

Pho^orous, Total (as PO^) 260 

•Crease fc Oil 

,;M. B. A. S. 

Culfide, Total 

Culfate, Total 

.Total Solids 

Total Suspended Solids 

Tota^^olatile Solids 

Aluminum 22 .• • 0. 9 

Arsenic 0. 06 

Beryllium <0. 05 

Cadmium <0.1 

Chromium, Total 0.9 

Chromium, Hcxavalent 0.4 

*A11 results in mg/1 

41.9 

7600 

4900 

59 

10. 8 

28. 5 

150 

4000 

^1 

4300 

71.900 

840 

14, 300 

3. 3 

6. 3 

0.12 

< 0. 05 

<0.1 

0.3 

0.1 

2. 8 

740 

300 

100 

12. 3 

11. 8 

4. 8 

3.7 

130 

150 

< 1 

250 

lOSOO 

25 

2300 

,0.5 

0.2 

0.08 

<0. 05 

<0.1 

<0.1 

<0.1 
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In accordance with TDD# F5-8007-5A, Ecology and Environment, Inc. 

has completed an initial hydrogeologic field study of the Federal Marine 

Terminals property in Riverview, Michigan. Objectives of the study 

included identification of contaminants present in soils and ground, 

determination of groundwater flow characteristics, and evaluation of the 

potential for off-site migration of contaminants. 

The property in question is an approximately 30 acre parcel along 

the Trenton Channel at the Detroit River. It is bounded on the east by 

the river, on the south by the Riverview boat dock, on the west by 

Jefferson Avenue, and on the north by the Firestone Steel plant (see 

locator map). Fill material was deposited oh the site by unidentified 

parties over a period of many years. The exact time frame of filling 

operations is unknown but believed to be during the 1950's and early 

1960's. 

Contamination and buried steel drums were encountered by workers 

during the initial phase of site development for a facility planned by 

Federal Marine Terminals. Further development was stopped at that time 

and the site remains inactive to date. 

The study, as authorized by the United States Environmental 

Protection Agency (USEPA), has consisted of three major components 

involving data collection on the property. These components included 

geophysical site investigation, soil boring and piezometer installation, 

and groundwater sampling. 

Geophysical Testing 

The geophysical testing portion of the study was subcontracted to 

Technos, Inc. Technos personnel utilized electromagnetic (EM) conduc

tivity and magnetometer methods to characterize the site. EM was used to 

delineate areas of increased bulk ground conductivity possibly associated 

with concentrations of pollutants. The magnetometer was used to detect 

the presence of buried ferrous materials (i.e., steel drums). 

recycled paper ecolofy and environmeni. inc. 



Geophysical Testing (continued) 

Figure 1 shows the spatial distribution of magnetic anomalies across 

the site. As is depicted in this figure, the highest accumulation of 

buried ferrous materials exists in the northeast quadrant of the prop

erty. Fewer anomalies were detected across the central portion of the 

site. The southwest and western portions of the area showed few or no 

anomalies. 

Figures 2A, 2B, and 2C are computer generated, 3-dimensional views 

of the sites showing relative conductivities of the materials present. 

Figures 3A and 3B are contour plots of the same data. As seen in these 

figures, the northeast and eastern portions of the site show significant 

increases in conductivity. According to Technos, "conductivities about 

60 mm/m appear to be indicative of the clays present in the area". These 

conductivities found in background clays are nearly one order of magni

tude less than the conductivies measured on the northeast portion of the 

site. Figure 3B magnifies areas along the Trenton Channel where areas of 

high conductivity meet the river. 

With this information we were able to design our monitoring network 

to pick up the major areas of high conductivity while avoiding magnetic 

anomalies and the possibility of striking a buried metal object while 

drilling. 

Soil Boring and Piezometer Installation 

In order to determine the geologic properties of the site and define 

the cause of the increased conductivities on site, a network of soil bor

ings and piezometer installations was designed. Toledo Testing Labora

tory, Inc. was contracted to perform the boring and well installation and 

also do soil testing. The network (see Plate 1) consisted of 19 borings 

into which piezometers were installed (see Diagram 1). Soil samples were 

taken using a standard split spoon sampler from which 8 soil samples were 

shipped for chemical analysis. 

recycled paper ecology and environmem. inc. 



Soil Boring and Piezometer Installation (continued) 

Table 1 presents the results of sieve analysis performed on soil 

samples from borings 7, 10, and 18. Shelby tube samples of the under

lying clay were obtained from borings ^1^16, 17 and 19, and Table 2 pre

sents the results of permeability tests which were run on these samples. 

As would be expected with filled areas, the composition of the soils 

varies greatly. However, the clay was observed to have a permeability of 

approximately 2 x 10~8cm/sec in all three tested samples. All pre

viously completed on-site soils investigations have shown the clay to be 

30'-50' thick. In order to obtain a representative value of permeability 

of the fill material, in-situ falling head tests were performed in wells 

#3 and 7. These tests (see Appendix B) resulted in values of 5 x 

10~5cm/sec in well #7 and approxiamtely 3.5 x 10~5 in well #3. 

Values in this range are normal for materials composed of silty 

sands^. 

Logs of the soil borings (Appendix A) reveal a clay-fill interface 

surface as shown on Plate 2. Several of the borings penetrated a soft, 

black, organic layer at approximate elevation 573-574. As this elevation 

coincides with approximate river level and the lateral extent of this 

organic layer is relatively extensive, it is believed that this elevation 

represents the deepest extent of fill material. Sand and gravel deposits 

below the organics probably represents naturally deposited alluvial 

materials. The northwestward trending depression across the clay sug

gests the presence of the ancestral Monguagon Creek across the property 

at this location. Cross section A-A' and B-B' show the generalized sub

surface profiles from the locations marked on Plate 1. 

Plate 3 is a contour plot of the piezometric surface as defined by 

water level measurements taken on 2/24/81 and 2/27/81. As outlined in 

Appendix C, the volume of water flowing from the site into the Trenton 

Channel is approximately 56,000 gallons/year at an estimated velocity of 

4 feet/year. It should be emphasized that these figures represent 

estimates based on the assumptions outlined in Appendix G. Additional 

groundwater flow is noted from the western portions of the fill toward 

the north and northeast. The relative elevations of the piezometric 

surface and river level suggest that at the time this data was collected. 

recycled paper ecology «nd enTironmeni, inc. 



Soil Boring and Piezometer Installation (continued) 

water was moving from the channel into the near stream alluvial deposits 

and fill material. This phenomena reinforces the suggestion of a posi

tive link between the groundwater on the site and the river. Communica

tion between the two will naturally result in occasional recharge of the 

groundwater in this manner. 

Conclusions 

From the data which has been gathered to date, the geologic setting 

of the FMT property can be outlined. The entire site is underlain by a 

stiff clay layer which extends for 30'-50' below the fill and has a 

measured permeability on the order of approximately 2 x 10~3cm/3ec. 

This layer should be sufficient to pre#vent vertical migration of conta

minants. The clay surface is overlain by sand and gravel deposits, some 

of which are proba^jjy naturally occurring alluvial deposits of the 

Trenton Channel or ancestral Monguagon Creek. The organic layer encount

ered in several borings probably represents the uppermost horizon of 

these alluvial deposits and marks the lowest extent of filled materials. 

The soils encountered in the filled areas ranged from gravels to 

silty sands. Evaluation of falling head tests on two of the wells 

yielded values on the order of 10~5cm/sec. Horizontal movement of 

groundwater into the river will be approximately 0.1 gal/minute. At flow 

rates in this range, there is little possibility of detecting any conta

mination in the river. Flow from the western sections of the fill is in 

a northerly direction. 

•More information on the site will be available when chemical 

analysis of soil and water samples are received. At that time, this 

report will be updated to include that information. 
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Recotnmendat ions 

In order Co ascertain the extent of contamination extending off-site 
in a northerly direction, additional boring and sampling would need to be 
completed. 

If an absolute proof of communication between the river and ground
water is required, river and groundwater level recording devices will 
have to be installed on-site. The estimated cost of this would be 
approximately $12,000 plus approximately 40 man-days for installation. 
An additional cost would be that required to send technicians to Detroit 
once a week for the duration of the records, (at least 6 months). 

MH/df 
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Figure JIA; P.M.T. Site; 3-Dimensional Conductivity Plot, northeast view. 
Figure is approximately to scale, 1000 by 1200 feet. 
GROUND CONDUCTIVITY TECHNOS INC, HIRMI 



Figure aB: F.M.T. Site; 3-Diinensional Conductivity Plot, south-southwest view. 
Figure is approximately to scale, 100 by 1200 feet. 
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View: WNW 

TBENTON RIVER 

Figure J.C; F.M.T. Site; 3-Dimensional Conductivity Plot, Northeast corner 
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Figure 3h: F.M.T. Site; Generalized Ground Conductivity Contour Plot. 



TRENTON RIVER 

Figure ̂ D: F.M.T.. Site; Generalized Ground Conductivity Contour Plot 
Northeast corner. 
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Toledo Tesring Laboraiory, Inc. 
Enionrrn • L'hrmiiLa • 

lt< 10 North I2ih Street 
loledo. Ohio 43624 

FEBRUARY 6., 1981 

T.T.L. JOB NO. DR-4686 

TABLE NO. 1 

MECHANICAL ANALYSIS (SIEVE AND HYDROMETER) AND 
COMPOSITION OF SOIL 

SIEVE ANALYSIS 
PERCENT PASSING SIEVE SIZES AND NUMBERS 

•RING 
IM8ER 1 1/2" 1" 3/4" 1/2" 3/8" NO.4 NO. 10 NO.20 NO.40 NO.100 NO.; 

•-A 100.00 100.00 100.00 100.00 100.00 99.91 99.45 99.36 99.24 77.63 53.f 

•-8 100.00 100.00 100.00 100.00 100.00 99.47 98.25 97.55 97.08 42.86 21. 

:-D 100.00 90.66 86.91 80.76 75.46 63.51 47.49 39.03 33.77 26.99 22. 

COMPOSITION OF SOIL 

BORING 
NUMBER 

GRAVEL 
(%) 

SAND 
i%) 

SILT 
i%) 

FINES 
CLAY 
{%) 

7-A 0.55 45.76 . 34.21 19.48 

10-8 1.75 76.SZ 10.70 11.03 

18i-D 52.51 25.34 10.54 11.61 



BORING 
NUMBER-

16 

17 

19 

SAMPLE 
NUMBER 

ST-1 

C 

ST-1 

TABLE NO. 2 
PFRMEABILITY TEST 

DEPTH 
(FT.-IN.) 

4'4"-6'0" 

14'0"-15'6" 

5'9"-6' 10" 

NATURAL 
MOISTURE 
CONTENT 

15.4 

15.5 

18.4 

COEFFICIENT OF 
PERMEABILITY 
(cm/sec) 

2.0 X 10"® 

1.8 X 10'®* 

2.1 X 10 -8 

.sample refolded .and consolidated at the approximate overhorden pr, 
= 1,500 psf for 24 hours prior to test. 



SOIL BORING LOG Toledo Testing Laboratory, In 
1810 North 12th Street 
Toledo, Ohio 43624 
(419) 241-7175 

Project 
Boring Location 

WELL INSTALLATI-QN - RIVERVIEW.. M'ICHIGAN. 
Job No. DR-4686 
Dfltp JANUARY 14 , 1981 son Borin 

Sample 
'& Type 

Depth 
(Ft.-ln.j 

Top of wel 1 cap - ^ 
' Elevation: 590.60 
Soil Description 

Blows 
Per 6" 

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P.C.F.) 

Unconflned 
Compressive 
Strength 
(P.S.F.) 

Fill - medium stiff brown 
silty clay 

1 '0" Fill - medium stiff brown 
silty clay 

Nn.i 1 Fill - medium stiff brown 
silty clay 

(1) 
1 

Fill - medium stiff brown 
silty clay ("1) 

Fill - medium stiff brown 
silty clay 

("1) 
1^ 

Fill - medium stiff grey 
silty clay 

Tfi" 1 Fill - medium stiff grey 
silty clay 

Nf) 2 1 1 Fill - medium stiff grey 
silty clay 

(?) J 1 1 Fill - medium stiff grey 
silty clay (3) 

Ici'n" 
1 Fill - medium stiff grey 

silty clay 
(4) 

type of Sample 
A Auger (Disturbed) 

—Spill Tube Sampling— 
H TMn-wailed (Housel) 

Tiibe-Undisturoed 
J Jar-OisiuroeO 
ST Shelby Tuba-Undisturbed 
RC flocn Core 
Nfl Indicates "No Recovery-

Remarks 
Tntal: Pnntaijn- 6 '0" 

nuarhiirrlsn nrillAii- 5'0" 

Bnrk rnrad- NONE 
TK-TB-DF 

Groundwater Observations 

At completion: 3'6" below the c 
surface 

-1-



SOIL BORING LOG Toledo Testing Laboratory, Inc. 
1810 North 12th Street 
Toledo, Ohio 43624 
(419) 241-7175 

Project 
Boring Location. 

WFII INSTALLATION - RIVERVIEW, M'lCHIGAN 
Job No. DR-4686 

'JANUARY 15, 1981 .Soil Boring No. 

Sample 
4 Type 

Depth 
(Ft.-ln.) 

Top of well cap -
Elevation: 589.95 

Soil Description 
Blows 
Per6" 

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P.C.F.) 

Unconflned 
Compressive! 
Strength 
(P.S.FJ 

Allowable 
Searing 
Strength 
(P.S.F.) 

i 
vi?. 

1 
Fin - very loose (dark brown 
santd and gravel 

i 
vi?. 

1 
Fin - very loose (dark brown 
santd and gravel 

1 

rs" i 
vi?. 

1 
Fin - very loose (dark brown 
santd and gravel 

i 
Nn.1 1 
i 

vi?. 

1 
Fin - very loose (dark brown 
santd and gravel 

f<7) 
.1 1 

i 
vi?. 

1 
Fin - very loose (dark brown 
santd and gravel (?) 

l3'Q" 

i 
vi?. 

1 
Fin - very loose (dark brown 
santd and gravel 

(1) 

i 
vi?. 

1 
Fin - very loose (dark brown 
santd and gravel 

4'Q" 

i 
vi?. 

1 
Fin - very loose (dark brown 
santd and gravel 

nn ? 1 

i 
vi?. 

1 
Fin - very loose (dark brown 
santd and gravel 

(1) 
.1 1 R'n' 

i 
vi?. 

1 
Fin - very loose (dark brown 
santd and gravel 

(^) 
It' fi" Snft hrown siltv clav (?) 

. 

Type ol Sample 
A Auger (Disturbed) 

—Split Tube Sampling— 
H Thin-welled (Housel) 

Tube-Undisturbed 
J Jar-Oisturbed 
ST Shelby Tube-Undisturbed 
RC Roelt Cere 
NR Indicates "No Recovery" 

Remarks 
CI CM 

Tntal Pnnta^e- ^ " 

Overburden Drilled:— m.m 

TXnB^TJF 
Drillers: , 

' Groundwater Observations 

-2-
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SOIL BORING LOG Toledo Testing Laboratory, Inc. 
1810 North 12th Street 
Toledo, Ohio 43624 
(419) 241-7175 

Project 
Boring Location. 

WELL INSTALLATION - RIVERVIEW, MICHIGAN 
DR-4686 Job No.. 

n«ta JANUARY 15, 1981 .Soil Boring No.. 

Sample 
& Type 

Depth 
(Ft.-ln.) 

Top of well cap -
Elevation: 589.93 

Soil Description 
Blows 
Per 6" 

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P.C.F.) 

Unconfined 
Compressive 
Strength 
(P.S.F.) 

Allowable 
Bearing 
Strength 
(P:S.F.) 

•0 Fill - Medium dense brown 
sand and gravel 

•0 Fill - Medium dense brown 
sand and gravel 

1'6" 
•0 Fill - Medium dense brown 

sand and gravel NO.l 1 
•0 Fill - Medium dense brown 

sand and gravel 10) 
1 J 1 

•0 Fill - Medium dense brown 
sand and gravel 

7) 
f is'o" 

•0 Fill - Medium dense brown 
sand and gravel 

5) 

i 
Fill - very loose sand, 
gravel and clay 

4'0" i 
Fill - very loose sand, 
gravel and clay 

NO.2 1 
i 

Fill - very loose sand, 
gravel and clay 

(2) 
' 1 Fill - very loose sand, 

gravel and clay 

(1) 
• 5'6" 

1 
Fill - very loose sand, 
gravel and clay 

fl) 

1 
Fill - very loose sand, 
gravel and clay 

1 
Fill - very loose sand, 
gravel and clay 

1 
Fill - very loose sand, 
gravel and clay 

1 
Fill - very loose sand, 
gravel and clay 

1 
Fill - very loose sand, 
gravel and clay 

fi" 1 
Fill - very loose sand, 
gravel and clay 

q.QM tef Medium stiff grey silty, 
sandy clay 

NO.3 1 Medium stiff grey silty, 
sandy clay 

f?) 
.1 i 

Medium stiff grey silty, 
sandy clay I?) 

•in'fi" 1^ 

Medium stiff grey silty, 
sandy clay 

iV 
> 

Type of Sample 
A Auqer (Oislurbed) 

—Split Tutie Sampling— 
H Thin-walled (Housel) 

T uP«-Unpisturbed 
J Jar-Oisturbed 
ST Shelby Tube-Undisturbed 
RC Roca Core 
NH Indicates "No Recovery" 

Remarks 

Tntal Pr^ntago 10 ' 6 " 

Ou0rhiirrl0n nrilleri- 10 6 

Rr.r-1, rnr«rt- NONE 
TK-re-DF 

Groundwater Observations 

-3-



SOIL BORING LOG Toledo Testing Laboratory, inc. 
1810 North 12th Street 
Toledo, Ohio 43624 
(419) 241-7175 

Project 
Boring Location 

WELL INSTALLATION - RIVERVIEW, MICHKSAN 
Job Mn DR-4686 
Pfltg JANUARY 15 , 1981 Soll Boring No. ^ 

Sample 
& Type 

Depth 
(Ft.-ln.) 

Top of well cap -
; Elevation: 589.23 
Soil Description 

Blows 
Per 6" 

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P.C.F.) 

Unconlined 
Compressive 
Strength 
(P.S.F.) 

Allowable 
Bearing 
Strength 
(P:S.F.) 

i 
Fill - dark brown sand, 
gravel, clay, rock and 
brick 

i 
Fill - dark brown sand, 
gravel, clay, rock and 
brick 

i 
Fill - dark brown sand, 
gravel, clay, rock and 
brick 

i 
Fill - dark brown sand, 
gravel, clay, rock and 
brick 

p Fill - dark brown sand, 
gravel, clay, rock and 
brick 

p Fill - dark brown sand, 
gravel, clay, rock and 
brick 

Fill - dark brown sand, 
gravel, clay, rock and 
brick 4'0" 

Fill - dark brown sand, 
gravel, clay, rock and 
brick 

N0.1 1 

Fill - dark brown sand, 
gravel, clay, rock and 
brick 

(Ifi) 
J 1 

Fill - dark brown sand, 
gravel, clay, rock and 
brick 

fl5) 
l5'6" 

Fill - dark brown sand, 
gravel, clay, rock and 
brick 

6'0" 

Fill - dark brown sand, 
gravel, clay, rock and 
brick 

1 

i 
! 
I 

i 
i 

Type at Sample 
A Aoger (Oisturbed) 

—Spill Tube Sampling— 
H Thin-walliKj (Housel)' 

Tube-Undisiurbed 
J Jar-Oisturbed 
ST Sbeiby Tube-Undisturbed 
RC Rock Core 
NH Indicates 'No Recovery' 

S-QI. 
Total Footage: 
Overburden Drilled:. . ,,.6.Q_ 

rnrorl- NONE 

Orillers: TK-JB-DF _ _ 

Groundwater Observations 

-4-



SOIL BORING LOG Toledo Testiing Laboratory, Inc. 
1810 North 12th Street 
Toledo, Ohio 43624 
(419)241-7175 

Project 
Boring Location. 

UPlI TNSTAIIATinN - RIVERVIEW, MICHIGAN 
Job No. DR-4686 
natn JANUARY 15 , 1981 Soll Boring No. L 

Sample 
& Type 

Depth 
(Ft.-ln.) 

Top of well cap -
Elevation: 590.42 

Soil Description 
Blows 
Per 6" 

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P.C.F.) 

Unconfined 
Compressive 
Strength 
(RS.F.) 

Allowable 
Bearing 
Strength 
(P.S.F.) 

Fill - very loose dark 
brown sand and gravel 

1 

W 

Fill - very loose dark 
brown sand and gravel 

1 W 

Fill - very loose dark 
brown sand and gravel 

W 

Fill - very loose dark 
brown sand and gravel 

k 

W 

Fill - very loose dark 
brown sand and gravel 

f 
Fill - very loose dark 
brown sand and gravel 

J/'i Fill - very loose dark 
brown sand and gravel 4'n" i 1 

1 
Fill - very loose dark 
brown sand and gravel NO 1 1 i 1 

1 
Fill - very loose dark 
brown sand and gravel (4) 

•^1 i 1 
1 

Fill - very loose dark 
brown sand and gravel 

(l) i 1 
1 

Fill - very loose dark 
brown sand and gravel 

f1) 
i 1 
1 

Fill - very loose dark 
brown sand and gravel i 1 

1 
Fill - very loose dark 
brown sand and gravel i 1 

1 
Fill - very loose dark 
brown sand and gravel 

7'fi' 

i 1 
1 

Fill - very loose dark 
brown sand and gravel 

• 

Soft grey silty clay 

• 

Soft grey silty clay 
9'0" 

• 

Soft grey silty clay NO.? 1 

• 

Soft grey silty clay fl) .1 1 

• 

Soft grey silty clay 
(?) 

Im'fi" 

• 

Soft grey silty clay 

(?) 

• 

Soft grey silty clay 

11 'fi'* 

• 

Soft grey silty clay 

Hard brown and grey mottled 
silty clay, some gravel 

—-

Hard brown and grey mottled 
silty clay, some gravel 

ss 
Hard brown and grey mottled 
silty clay, some gravel 
Hard brown and grey mottled 
silty clay, some gravel NO.3 1 
Hard brown and grey mottled 
silty clay, some gravel (14) 1 ' 

Hard brown and grey mottled 
silty clay, some gravel 

(in) 
llB'Q" 

Hard brown and grey mottled 
silty clay, some gravel 

(17) 

i 

Type of Sample 
A Auger (Disturbed) 

—Split Tube Sampling— 
H Thin-walled (Housel) 

Tube-Undisturbed 
J Jar-Oisturbed 
ST Shelby Tube-Undisturbed 
HC floch Core 
NR Indicates "No Recovery" 

Reinarks 
Total Footage: 15 '0" 
nverhiirHpn Drillpri- 15 0 

Rock Cored:. . -
TK-TB-0r 

Groundwater Observations 

-5-



SOIL BORING LOG Toledo Testing Laboratory, Inc. 
1810 North 12th Street 
Toledo, Ohio 43624 
(419) 241-7175 

Project 
Boring Location 

WiRL INSTAI lATIQN - RIVERVIEW:. MICHIGAN 
Job Mo DR-4686 
nate JANUARY 16, 1981 soii Boring No L 

Sample 
& Type 

Depth 
(Ft.-ln.) 

Top of well cap -
Eelevatron: 590.18 

Soil Description 
Blows 
Pore-

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P.C.F.) 

Unconfined 
Compressive 
Strength 
(P.S.F.) 

Allowable 
Bearing 
Strength 
(P.S.F.) 

i 
Fill - loose brown sand and 
gravel, trace of clay 

i 
Fill - loose brown sand and 
gravel, trace of clay 

i 
Fill - loose brown sand and 
gravel, trace of clay 

i 
Fill - loose brown sand and 
gravel, trace of clay 

i 
Fill - loose brown sand and 
gravel, trace of clay 

i 
Fill - loose brown sand and 
gravel, trace of clay 

i 
Fill - loose brown sand and 
gravel, trace of clay 

4'Q" 

i 
Fill - loose brown sand and 
gravel, trace of clay 

NO.l 1 

i 
Fill - loose brown sand and 
gravel, trace of clay 

fa) J 1 

i 
Fill - loose brown sand and 
gravel, trace of clay 

(3) 
Is'S" 

i 
Fill - loose brown sand and 
gravel, trace of clay 

f3) 
6'0" 

i 
Fill - loose brown sand and 
gravel, trace of clay 

1 
I 
; 
i 

Type of Sample 
A Auger (Oisturbed) 

—Split Tube Sampling— 
H Tbin-waiied (Housel) 

Tube-Undisturbed 
J Jar-Oislurbed 
ST Shelby Tube-Undisturbed^ 
RC Rock Core 
NR Indicates "No Recovery" 

Remarks 
Total Footage:_ |U 
rhuprhiirrlnn nrillpri- ? ut. 

• Roc.Cc,..- NUNt 
TK-TB-OF 

Groundwater Observations 

I 
1 
1 
1 
1 

1 -6-



SOIL BORING LOG Toledo Testing Laboratory, Inc. 
1810 North 12th Street 
Toledo, Ohio 43624 
(419) 241-7175 

Project 

Boring Location 

WELL INSTALLATION - RIVERVIEW, MICtlGAN 
Job No. DR-dfififi 
neta JANUARY 16. 1981 .Soil Boring No.. 

Sample 
& Type 

Depth 
(Ft.-ln.) 

Top of well cap -
Elevation: 590.39 

Soil Description 
Blows 
Per 6" 

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P.C.F.) 

Unconfined 
Compressive 
Strength 
(P.S.F.) 

Allowable 
Bearing 
Strength 
(P.S.F.) 

• 
Fill - brown sand, gravel and 
stone • 
Fill - brown sand, gravel and 
stone • 
Fill - brown sand, gravel and 
stone 

7'n" 
• 

Fill - brown sand, gravel and 
stone 

II Efc It 
;v 

Soft black sand and silt, 
some clay and organics 

IP 
Efc It 
;v 

Soft black sand and silt, 
some clay and organics 

: 'V 

1 
'A 

Soft black sand and silt, 
some clay and organics 

4'o:" 
: 'V 

1 
'A 

Soft black sand and silt, 
some clay and organics No.i r 

: 'V 

1 
'A 

Soft black sand and silt, 
some clay and organics 1 1 1 

J 1 

: 'V 

1 
'A 

Soft black sand and silt, 
some clay and organics 

1 L 
15'6" 

: 'V 

1 
'A 

Soft black sand and silt, 
some clay and organics 

izi L_ 

: 'V 

1 
'A • 

Medium stiff brown sand 
and silt, little clay, 
trace of gravel 

: 'V 

1 
'A • 

Medium stiff brown sand 
and silt, little clay, 
trace of gravel 

: 'V 

1 
'A • 

Medium stiff brown sand 
and silt, little clay, 
trace of gravel 

: 'V 

1 
'A • 

Medium stiff brown sand 
and silt, little clay, 
trace of gravel 

1 

: 'V 

1 
'A • 

Medium stiff brown sand 
and silt, little clay, 
trace of gravel 

1 

: 'V 

1 
'A • 

Medium stiff brown sand 
and silt, little clay, 
trace of gravel 

1 

. q'O" 

: 'V 

1 
'A • 

Medium stiff brown sand 
and silt, little clay, 
trace of gravel 1 

NO 7 1 

: 'V 

1 
'A • 

Medium stiff brown sand 
and silt, little clay, 
trace of gravel 

(1) 1 

AT 1 

: 'V 

1 
'A • 

Medium stiff brown sand 
and silt, little clay, 
trace of gravel 

(2) 
•in'fi" 

: 'V 

1 
'A • 

Medium stiff brown sand 
and silt, little clay, 
trace of gravel 

14) 1 

. 

1 
i 

i-

1 

1 

1 

1 

1 
1 

( 

1 
i 

i-

1 

1 

1 

1 

1 
1 

( 

1 
i 

i-

1 

1 

1 

1 

1 
1 

( 

1 
i 

i-

1 

1 

1 

1 

1 
1 

( 

1 
i 

i-

1 

1 

1 

1 

1 
1 

( 

1 
i 

i-

1 

1 

1 

1 

1 
1 

( 

1 1 1 

1 
i 

i-

1 

1 

1 

1 

1 
1 

( 

i 

1 
i 

i-

1 

1 

1 

1 

1 
1 

( 

1 
i 

i-

1 

1 

1 

1 

1 
1 

( 1 

1 
i 

i-

1 

1 

1 

1 

1 
1 

( 
1 

1 
i 

i-

1 

1 

1 

1 

1 
1 

( 

! 

1 
i 

i-

1 

1 

1 

1 

1 
1 

( 

1 
i 

i-

1 

1 

1 

1 

1 
1 

( 

1 
i 

i-

1 

1 

1 

1 

1 
1 

( 

1 
i 

i-

1 

1 

1 

1 

1 
1 

( 

1 
i 

i-

1 

1 

1 

1 

1 
1 

( 

1 
i 

i-

1 

1 

1 

1 

1 
1 

( 

1 
i 

i-

1 

1 

1 

1 

1 
1 

( 

1 
i 

i-

1 

1 

1 

1 

1 
1 

( 

Type of Sample 
A Auger (Oisiuroedl 

—Split Tupe Sampling— 
H Thin-walled (Houael) 

Tube-Undisturped 
J Jar-Oiaturbed 
ST Shelby Tube-Undisturbed 
RC Rock Core 
NR Indicates "No Recovery" 

Remarks 
Total Footage: 
Oyerburtjen Orillett: 
Rock Cored: 
Drillers: L 

Groundwater Observations 
IQ • 6" 
10'6" 
NONE 

TK-TB-DF 

-7-



SOIL BORING LOG 

/N 

Toledo Testing Laboratory, Inc. 
1810 North 12th Street 
Toledo, Ohio 43624 
(419) 241-7175 

Project 
Boring Location 

WELL INSTALLATION - RIVERVIEW, MICHIGAN 
DR-4686 Job No 

n,., JANUARY 16. 1981 .Soil Boring No.. 8 

Sample 
4 Type 

Depth 
(Ft.-ln.) 

Top of wel1 cap -
Elevation: 589.45 

Soil Description 
Blows 
PerS" 

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P.C.F.) 

UnconHned 
Compressive 
Strength 
(P.S.FO 

Allowable 
Bearing 
Strength 
(P.S.F1 

'-If:'-

% 

1 
Fill - loose brown and 
black sand, gravel and 
clay 

'-If:'-

% 

1 
Fill - loose brown and 
black sand, gravel and 
clay 

'-If:'-

% 

1 
Fill - loose brown and 
black sand, gravel and 
clay 

'-If:'-

% 

1 
Fill - loose brown and 
black sand, gravel and 
clay 

'-If:'-

% 

1 
Fill - loose brown and 
black sand, gravel and 
clay 

if 

'-If:'-

% 

1 
Fill - loose brown and 
black sand, gravel and 
clay 

'-If:'-

% 

1 
Fill - loose brown and 
black sand, gravel and 
clay 

4'0" 1 

'-If:'-

% 

1 
Fill - loose brown and 
black sand, gravel and 
clay NO.l 1 

'-If:'-

% 

1 
Fill - loose brown and 
black sand, gravel and 
clay (4) 

J 1 

'-If:'-

% 

1 
Fill - loose brown and 
black sand, gravel and 
clay 

iZ) 
l5'6" 

'-If:'-

% 

1 
Fill - loose brown and 
black sand, gravel and 
clay 

(4) 

'-If:'-

% 

1 
Fill - loose brown and 
black sand, gravel and 
clay 

'-If:'-

% 

1 
Fill - loose brown and 
black sand, gravel and 
clay 

7'0" 

'-If:'-

% 

1 
Fill - loose brown and 
black sand, gravel and 
clay 

1 

Type o( Sample 
A Auqer (Disturbed) 

—Spill Tube Sampling— 
H Thin-walied (Hgusel) ' 

Tube-Undisiurbed 
J Jar-Oisiurbed 
ST Shelby Tube-Undislurbed 
RC Rock Core 
NR Indicaies "No Recovery" 

Remarks 
Tnlal Pnntagp 7'0" 

nuprhiirrlnn nrillPii- 7'0" 

Rnr-W rnrert- NONE 

nrillpra- TK-TB-OF 

Groundwater Observations 

-8-



SOIL BORING LOG Toledo Testing Laboratory, inc. 
1810 North 12th Street 
Toledo, Ohio 43624 
(419) 241-7175 

r 

Project ^ : 
Boring Location 

WEI L liNSTAl.i ATIQN - RIViERVIP/(. MICHI'GAN 
OR-4686 Job No.. 

.1ANIIARY Tfi. iq«1 .Soil Boring NO._9_ 

Sample 
&Type 

Depth 
(Fl.-ln.) 

Top of well cap -
Elevation: 591.00 

Soil Description 
Blows 
Per 6" 

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P.C.F.) 

Unconfined 
Compressive 
Strength 
(P.S.F.) 

Allowable 
Bearing 
Strength 
(P.S.F.) 

Fill - brown sand and gravel Fill - brown sand and gravel Fill - brown sand and gravel 

p-n" 

Fill - brown sand and gravel 

Ik i P Loose brown and black sand 
and gravel, trace of silty 
cl ay 

w i P Loose brown and black sand 
and gravel, trace of silty 
cl ay 

i P Loose brown and black sand 
and gravel, trace of silty 
cl ay 

4'0" 
i P Loose brown and black sand 

and gravel, trace of silty 
cl ay 

Mn.1 1 

i P Loose brown and black sand 
and gravel, trace of silty 
cl ay •') i i 
Loose brown and black sand 
and gravel, trace of silty 
cl ay (?) 

IB'S" i 
Loose brown and black sand 
and gravel, trace of silty 
cl ay 

(4) 
6'0' i 

Loose brown and black sand 
and gravel, trace of silty 
cl ay 

1 
i 

Type of Sample 
A Auger (Disturbed) 

—Split Tuba Sampling— 
H Thin-walled (Housel) 

Tube-Undisturbed 
J Jar-Oisturbed 
ST Shelby Tube-Undisturbed 
RC Rock Core 
NR Indicates "No Recovery" 

Remarks 
Total Footage. , 6 ' Q" 
Overburden Drilled; .6 Q . 
Hnrk rnrnH- NONE 

TK-TB-OF 

Groundwater Observations 

-9-



SOIL BORING LOG Toledo Testing Laboratory, Inc. 
1810 North 12th Street 
Toledo, Ohio 43624 
(419) 241-7175 

Proiect 
Boring Location 

WELL INSTALLATION - RrVERVIEW, MICHIGAN 
Job Mn DR-4686 
Date JANUARY 21, 1981 son Boring No. ID 

Sample 
4 Type 

1 

Depth 
(Ft.-ln.) 

Top of wall cap -
Elevation; 590.93 

Soii Description 
Blows 
Per 6" 

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P.C.F.) 

Unconfined 
Compressive 
Strength 
(P.S.F;) 

Allowable 
Bearing 
Strength 
(P.S.F.) 

Light brown sand, gravel 
and stones 
Light brown sand, gravel 
and stones 

1 
¥ 
1 

Light brown sand, gravel 
and stones 

1 
¥ 
1 

Light brown sand, gravel 
and stones 

IP 1 
¥ 
1 

Light brown sand, gravel 
and stones 

1 
¥ 
1 

Light brown sand, gravel 
and stones W 

1 
¥ 
1 

Light brown sand, gravel 
and stones W 

1 
¥ 
1 

Light brown sand, gravel 
and stones 

NO.l 1 

1 
¥ 
1 

Light brown sand, gravel 
and stones 

(7) 
J 1 • 

1 
¥ 
1 

Light brown sand, gravel 
and stones 

(7! 
Is'6" 

1 
¥ 
1 

Light brown sand, gravel 
and stones 

1 
¥ 
1 

Light brown sand, gravel 
and stones 

1 
¥ 
1 

Light brown sand, gravel 
and stones 

7'0" 

1 
¥ 
1 

Light brown sand, gravel 
and stones 

Very soft black organic 
muck 3 Very soft black organic 
muck 00 3 Very soft black organic 
muck 

9'0" 
« 

1 
1 

Fill - loose black sand, 
little silt and clay, 
trace of gravel 

NO.2 1 « 

1 
1 

Fill - loose black sand, 
little silt and clay, 
trace of gravel 

(3) 
1 « 

1 
1 

Fill - loose black sand, 
little silt and clay, 
trace of gravel 

(2) 
lTO'6" 

« 

1 
1 

Fill - loose black sand, 
little silt and clay, 
trace of gravel 

(2) 
W 

« 

1 
1 

Fill - loose black sand, 
little silt and clay, 
trace of gravel 

« 

1 
1 

Fill - loose black sand, 
little silt and clay, 
trace of gravel 

« 

1 
1 

Fill - loose black sand, 
little silt and clay, 
trace of gravel 

« 

1 
1 

Fill - loose black sand, 
little silt and clay, 
trace of gravel 

« 

1 
1 

Fill - loose black sand, 
little silt and clay, 
trace of gravel 

« 

1 
1 

Fill - loose black sand, 
little silt and clay, 
trace of gravel 

U'D" 

« 

1 
1 

Fill - loose black sand, 
little silt and clay, 
trace of gravel 

ND 3 1 

« 

1 
1 

Fill - loose black sand, 
little silt and clay, 
trace of gravel 

(4) 
"i 1 

« 

1 
1 

Fill - loose black sand, 
little silt and clay, 
trace of gravel 

(?) 

« 

1 
1 

Fill - loose black sand, 
little silt and clay, 
trace of gravel 

IT) 

Type of Sample 
A Auger (Ois(urbed) 

—Sell! Tiibo Sampling— 
H Thin-walled'(Housel) 

T ube-Undieturbed 
J JarrOisturbed 
ST Shelby Tube-Undisturbed 
RC Rock Core 
NRIndicales "No Recovery" 

Remarks 
Tntal Fnrila^n- IF'fi" 

riunrtuirrlnn nrillaH- 1 5 ' 6" 

Pnr-lr rnrari- NONE 

nrillnrv TK-TB-DF 

Groundwater Observations 



SOIL BORING LOG Toledo Testing Laboratory, Inc. 
1810 North 12th Street 
ToIedOi Ohio 43624 
(419)241-7175 

Project 
Boring Location 

WFI I TNSTAI I ATIQN - RIVFRVIEW. MICHIGAN 
Job Nn DR-4686 
n... JANUARY 21. 1981 No.. TT 

Sample 
4 Type 

Depth 
(Fl.-ln.) 

Top of wal1 cap -
Elevation: 589.76 

Soil Description 
Blows. 
Per 8" 

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P.C.F.) 

Unconflned 
Compressive 
Strength 
(P.S.F.) 

Allowable 
Bearing 
Strength 
(P.S.F.) 

•fif 

Fill - loose black sand and 
gravel, brick and rock 

i Fill - loose black sand and 
gravel, brick and rock 

i Fill - loose black sand and 
gravel, brick and rock 

2'0" i Fill - loose black sand and 
gravel, brick and rock NO.l 1 

i Fill - loose black sand and 
gravel, brick and rock (fi) A 1 i 
Fill - loose black sand and 
gravel, brick and rock 

" Is'S" i 
Fill - loose black sand and 
gravel, brick and rock 

(1) i 
Fill - loose black sand and 
gravel, brick and rock 

i 
Fill - loose black sand and 
gravel, brick and rock 

5'0" 

i 
Fill - loose black sand and 
gravel, brick and rock 

P 
Black sand and gravel 

P 
Black sand and gravel 

i*' 
Black sand and gravel 

i*' 
Black sand and gravel 

i*' 
Black sand and gravel 

i*' 
Black sand and gravel 

8'6" 
i*' 

Black sand and gravel 

« 

pe o( Sample 
Auger (Oisturbed) 

•Sgiil Tube Sampling— 
Thin-walled (Housel) 
Tube-Undisturbed 
Jar-Oisturbed 
Shelby Tub^Undisturbed 
Boca Cora 
hdicaies "No Recovery" 

Remarks 
Total Footage: ^ 1^|;! 
nuarhiirrlan ririllerl- ° 

B«rl, r.nrert- NONE 
TK-TB-DF 

Groundwater Observations 



SOIL BORING LOG Toledo Testing Laboratory, Inc, 
1810 North 12th Street 
Toledo, Ohio 43624 
(419) 241-7175 

Project 
Boring Location. 

WELL INSTALLATION - RIVERVIEW, MICHIGAN 
PR-4686 Job No.. 

n«.« JANUARY 21, 1981 .Soil Boring No.. 12 

Sample 
& Type 

Depth 
(Ft.-ln.) 

Top of wall cap -
Elevation: 590.86 

Soil Description 
Blows 
Per 6" 

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P.C.F.) 

Unconlinetj 
Compressive 
Strength 
(P.S.F.) 

Allowable 
Bearing 
Strength 
(P.S.F.) 

1 
i 
i 1 

A-:' 

Loose brown and-white sand 
and gravel 

1 
i 
i 1 

A-:' 

Loose brown and-white sand 
and gravel 

1 
i 
i 1 

A-:' 

Loose brown and-white sand 
and gravel 

1 
i 
i 1 

A-:' 

Loose brown and-white sand 
and gravel 

A 
1 
i 
i 1 

A-:' 

Loose brown and-white sand 
and gravel 

:W 
1 
i 
i 1 

A-:' 

Loose brown and-white sand 
and gravel 

1 
i 
i 1 

A-:' 

Loose brown and-white sand 
and gravel 

4'0" 

1 
i 
i 1 

A-:' 

Loose brown and-white sand 
and gravel 

NO.l 1 

1 
i 
i 1 

A-:' 

Loose brown and-white sand 
and gravel 

(1) 
J 1 

1 
i 
i 1 

A-:' 

Loose brown and-white sand 
and gravel 

(1) Is'S" 

1 
i 
i 1 

A-:' 

Loose brown and-white sand 
and gravel 

(4) 
6'0' 

1 
i 
i 1 

A-:' 

Loose brown and-white sand 
and gravel 

A W 

Type of Sample 
A Auger (Oisiurbed) 

—Split TuPe Sampling— 
H Thin-walled (Housel) 

Tube-Undisturbed 
J Jar-Otsturt>ed 
ST Shelby Tube-Undisturbed 
RC Rock Care 
NH Indicates "No Recovery" 

Remarks 
Tntal Pnnta^n- 6 ' Q'" 

n««rhiirflpn nrillpii- 6 ' 0 
Rock CoretT NONE 
nrillprn- TK-T8-0F 

Groundwater Observations 

-12-



SOIL BORING LOG Tbledo Testing Laboratory, Inc. 
1810 North r2th Street 
Toledo. Ohio 43624 
(419) 241-7175 

Project 
Boring Location. 

WELL INSTAI!..ATTnN - RIVFRVIEW. MICHIGAN 
Job Mn 
Date_JMiML_2L 1981 Soil Boring No. 13. 

Sample 
& Type 

Depth 
(Ft.-ln.) 

Top of wall cap -
Elevation: 591.04 

Soil Description 
Blows 
Per 6 -

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P:C:F:) 

Unconfined 
Compressive 
Strength 
(P.S.F.) 

Allowable 
Bearing 
Strength 
(P.S.F.) 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

1 1 
1 
P 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

1 1 
1 
P 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

m 1 1 
1 
P 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

\w 1 1 
1 
P 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

1 1 
1 
P 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

1 1 
1 
P 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

1 1 
1 
P 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

1 1 
1 
P 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

1 1 
1 
P 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

5'6" 

1 1 
1 
P 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

NO.l 1 

1 1 
1 
P 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

U) 
J 1 

1 1 
1 
P 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

19 
IZ'O" 

1 1 
1 
P 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

(12 

1 1 
1 
P 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

1 1 
1 
P 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

8'6" 

1 1 
1 
P 

Fill - dark brown sand, 
gravel, rock brick and 
steel 

w 

-

1 
Type of Sample 
A Au^er (Disturbed) 

—Split Tube Sampling— 
H Thin-walled (Housel) 

Tutje-Undisturbed 
J Jar-Oisturbed 
ST Shelby Tube-Undisturbed 
BC Rocit Core 
NR Indicates "No Recovery" 

Remarks 

Tntal Fontagn- 8'6' 

OvArhiirrlsn nrillarl- 8 5 

Rock Cored;, 
TK-TB-DF 

Groundwater Observations 



SOIL BORING LOG Toledo Testing Laboratory, Inc. 
1810 North 12th Street 
Toledo, Ohio -43624 
(419) 241-7175 

Project 
Boring Location. 

WELL INSTALLATION - RIVERVIEW. MICHIGAN 
Job No. 
Date 

DR-4686 
JAWAURY 21, 1981 . Soil Boring No. T4~ 

Sample 
& Type 

. Depth 
(R.-ln.) 

Top of well cap -
Elevation: 591.85 

Soil Description 
Blows 
Per6" 

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P.C.F.) 

Unconfined 
Compressive 
Strength 
(P.S:F.) 

Allowable 
Bearing 
Strength 
(P:S.F.) 

Fill - black sand, gravel 
and stone 
Fill - black sand, gravel 
and stone 
Fill - black sand, gravel 
and stone 
Fill - black sand, gravel 
and stone 
Fill - black sand, gravel 
and stone 
Fill - black sand, gravel 
and stone 
Fill - black sand, gravel 
and stone 

4'0" 

Fill - black sand, gravel 
and stone 

NO.l 1: 

Fill - black sand, gravel 
and stone 

J 1 

Fill - black sand, gravel 
and stone 

15'6" 

Fill - black sand, gravel 
and stone 

6'0" 

Fill - black sand, gravel 
and stone 

1 1 1 1 1 1 1 1 1 

A 

1 

w 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 
Type ot Semple 
A Au^er (Disturbed) 

—Spin Tuba Sampling— 
H Thin-walled (Housel) 

Tube-Undislurbed 
J Jar-Oisturbed 
ST Shelby Tube-Undisturbed 
flC ROCK Core 
NH Indicates "No Recovery" 

Remarks 
Tnral PnntaQo- 6 ' 0" 

nuarhi irrlnn nrillnri- 6 ' 0 " 

Bnrk rnrpri- NONE 
nrillar^- TK-TB-OF 

Groundwater Observations 

-14-



soil BORING 10G Toledo Testing Laboratory, Inc. 
1810 North I2th Street 
Toledo, Ohio 43624 
(419) 241-7175 

Project 
Boring Location. 

WELL INSTALLATION RIVERVIEW. MICHIGAN 
Job Mn DR-4686 

JANUARY 21, 1981 sm, Bor.no No.ii. 

Sample 
4 Type 

Depth 
(Ft.-ln.) 

Top of well cap -
Elevation: 591.77 

Soli Description 
Blows 
Per 6" 

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P.C.F.) 

Unconlined 
Compressive 
Strength 
(P.S.F.) 

Allowable 
Bearing 
Strength 
(PiS.F.) 

Fill - sand, gravel and 
brick 
Fill - sand, gravel and 
brick 

$ Sji 

Fill - sand, gravel and 
brick 

$ Sji 

Fill - sand, gravel and 
brick 

m $ Sji 

Fill - sand, gravel and 
brick 

TO" 

$ Sji 

Fill - sand, gravel and 
brick 

. Black sand and organic 
miirl' I'D" 

. Black sand and organic 
miirl' 

Nn 1 i 
Medium stiff black sandy 
clay 

(4) 
.1 1 Medium stiff black sandy 

clay 
(5) 

i'6" Medium stiff black sandy 
clay (3) 

fi'n" 

Medium stiff black sandy 
clay 

----------

w 
------------------

Type of Sample 
A Auger (Disturbed) 

—Solil Tube Sampling— 
H Thin-walled (House/) 

Tube-Undisturbed 
J Jar-Oisturbed 
ST Shelby Tube-Undisturbed 
RC Rock Core 
NR Indicates "No Recovery"' 

Remarks 
Total Footage; 6.'Jill 
nuerhiirrtpn nrillnrl- S'O" 

Rnr-k rnrprt" NONE 

n,iiipr«- TK-TB-OF 

Groundwater Observations 

-15-



SOIL BORING LOG Toledo Testing Laboratory, inc. 
1810 North 12th Street 
Toledo, Ohio 43624 
(419) 241-7175 

Project—— 
Boring Location. 

WELL INSTALLATION - RIVERVIEW, MICHIGAN 
Job hin PR-4686 

JANUARY 22, 1981 Boring, No. 16 

Sample 
& Type 

Depth 
(Ft.-ln.) 

Top of well cap -
Elevation; 591.17 

Soil Description 
Blows 
Per 6" 

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(PiC.F.) 

Unconllned 
Compressive 
Strength 
(P.S.F.) 

Allowable 
Bearing 
Strength 
(P.S.F.) 

1 

Black silty clay, trace of 
sand 

1 

Black silty clay, trace of 
sand 

1 

Black silty clay, trace of 
sand 

1 

Black silty clay, trace of 
sand 

1 

Black silty clay, trace of 
sand 

Tn" 

1 

Black silty clay, trace of 
sand 

15.4 

Hard brown silty clay Hard brown silty clay -4'A" Hard brown silty clay 
NO.l f 

Hard brown silty clay 

ST 1 

Hard brown silty clay 

l6'0" 

Hard brown silty clay 

L 

• 
Type of Sample 
A Auger (Oieturbed) 

• —Spill Tube Sampling— 
H Thin-walled (Housel) 

Tube-Undisturbed 
J Jar-Oislurbed 
ST Shelby Tube-Undislurbed 
flC nock Core 
NR Indicates "No necowory" 

Remarks 

Tnfal Fnntage- fi'fl " 

Overburden Drilled: 6' Q." 
Bnrk rnrerl- NONE 

nrillara- TK-TB-DF 

Groundwater Observations 



SOIL BORING LOG Toledo Testing Laboratory, Inc. 
1810 North 12th Street 
Toledo, Ohio 43624 
(419) 241-7175 

Project. WFI L TNSTAILATION - RIVERVLEW, MICHIGAN 
Boring Location Job Mn DR-4686 ^ 

n... JAWUARY 22, 1981 

Sample 
& Type 

Depth 
(Ft.-ln.) 

Top of wel 1 cap -
Elevation - 590.86 

Soil Description 
Blows 
Per 6" 

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P.C.F.) 

Unconfined 
Compressive 
Strength 
•(P.S.F.) . 

Allowable 
Bearing 
Strength 
(P.S.F.) 

Fill - loose brown sand and 
gravel, some stones 

u 
W" 

W: :>+ 

1 
• ¥ 1 i 
1 

Fill - loose brown sand and 
gravel, some stones 

u 
W" 

W: :>+ 

1 
• ¥ 1 i 
1 

Fill - loose brown sand and 
gravel, some stones 

u 
W" 

W: :>+ 

1 
• ¥ 1 i 
1 

Fill - loose brown sand and 
gravel, some stones 

w u 
W" 

W: :>+ 

1 
• ¥ 1 i 
1 

Fill - loose brown sand and 
gravel, some stones 

u 
W" 

W: :>+ 

1 
• ¥ 1 i 
1 

Fill - loose brown sand and 
gravel, some stones 

u 
W" 

W: :>+ 

1 
• ¥ 1 i 
1 

Fill - loose brown sand and 
gravel, some stones 

u 
W" 

W: :>+ 

1 
• ¥ 1 i 
1 

Fill - loose brown sand and 
gravel, some stones 

u 
W" 

W: :>+ 

1 
• ¥ 1 i 
1 

Fill - loose brown sand and 
gravel, some stones 

u 
W" 

W: :>+ 

1 
• ¥ 1 i 
1 

Fill - loose brown sand and 
gravel, some stones 

u 
W" 

W: :>+ 

1 
• ¥ 1 i 
1 

Fill - loose brown sand and 
gravel, some stones 

u 
W" 

W: :>+ 

1 
• ¥ 1 i 
1 

Fill - loose brown sand and 
gravel, some stones 

u 
W" 

W: :>+ 

1 
• ¥ 1 i 
1 

Fill - loose brown sand and 
gravel, some stones 

u 
W" 

W: :>+ 

1 
• ¥ 1 i 
1 

Fill - loose brown sand and 
gravel, some stones 

u 
W" 

W: :>+ 

1 
• ¥ 1 i 
1 

Fill - loose brown sand and 
gravel, some stones 

8'0" 

u 
W" 

W: :>+ 

1 
• ¥ 1 i 
1 

Fill - loose brown sand and 
gravel, some stones 

N0.1 1 

u 
W" 

W: :>+ 

1 
• ¥ 1 i 
1 

Fill - loose brown sand and 
gravel, some stones 

fl3) J i 

u 
W" 

W: :>+ 

1 
• ¥ 1 i 
1 

Fill - loose brown sand and 
gravel, some stones 

(3) 
i9'6" 

u 
W" 

W: :>+ 

1 
• ¥ 1 i 
1 

Fill - loose brown sand and 
gravel, some stones 

(4) 

u 
W" 

W: :>+ 

1 
• ¥ 1 i 
1 

Fill - loose brown sand and 
gravel, some stones 

u 
W" 

W: :>+ 

1 
• ¥ 1 i 
1 

Fill - loose brown sand and 
gravel, some stones 

9 ' 

u 
W" 

W: :>+ 

1 
• ¥ 1 i 
1 

Fill - loose brown sand and 
gravel, some stones 

u 
W" 

W: :>+ 

1 
• ¥ 1 i 
1 

Fill - loose brown sand and 
gravel, some stones 

12'0" 

u 
W" 

W: :>+ 

1 
• ¥ 1 i 
1 

Fill - loose brown sand and 
gravel, some stones 

1 Grey silty clay, some 
gravel 1 Grey silty clay, some 
gravel 

< 1 Grey silty clay, some 
gravel 

14'0" 1 Grey silty clay, some 
gravel 

NO.2 1 1 Grey silty clay, some 
gravel 

C. J 1 1 Grey silty clay, some 
gravel 1 15'5" 1 Grey silty clay, some 
gravel 1 Grey silty clay, some 
gravel 1 Grey silty clay, some 
gravel 1 Grey silty clay, some 
gravel 
Grey silty clay, some 
gravel 

18"0" 

Grey silty clay, some 
gravel 

Type of Sample 
A Auger (Oislurbed) 

—Spill TuPe Sampling— 
H Thin-walled (Hpusel) 

TuPe-Undisturbed 
J Jar-Oisturbed 
ST SPelPy Tube-Undisturbed 
RC ROCK Co-e 
NR Indicates "No Recovery" 

Remarks 
Total FnnfaQo- 18'0 

nuarhiirrlan nrillort- 18 0 

flock Cored: iiOtlE 
TK-TB-DF 

Groundwater Observations 

_17_ 



SOIL BORING LOG Toledo Testing Laboratory, inc. 
1810 North 12th Street 
Toledo, Ohio 43624 
(419) 241-7175 

Project ^ 
Boring Location . 

WELL INSTALLATION - RIVERVIEW, MICHIGAN 
DR-4685 Job No. 

n;.,, JANUARY 22, 1981 .Soil Boring No. 18 

Sample 
'i Type 

Depth 
(Ft.-ln.) 

Top of wen cap -
Elevation; 591.05 

Soil Description 
Blows 
Per 6" 

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P.C.F:) 

tjncontlned 
Compressive 
Strength 
(P.S.F.) 

Allowable 
Bearing 
Strength 
(P.S.F.) 

Fill - grey sand, gravel and 
stone 
Fill - grey sand, gravel and 
stone 
Fill - grey sand, gravel and 
stone 
Fill - grey sand, gravel and 
stone 

i 
Fill - grey sand, gravel and 
stone 

m i 
Fill - grey sand, gravel and 
stone 

V/ 
Fill - black gravel, some 
sand, little silt and clay 

d'n" V/ 
Fill - black gravel, some 
sand, little silt and clay 

Nfl 1 1 
V/ 

Fill - black gravel, some 
sand, little silt and clay -I 1 

V/ 
Fill - black gravel, some 
sand, little silt and clay 

V/ 
Fill - black gravel, some 
sand, little silt and clay 

fi-n" 

V/ 
Fill - black gravel, some 
sand, little silt and clay 

k 

Type o( Sample 
A Auger (Oisturbed) 

—Spill Tube Sampling— 
H Thin-walled (Housel) 

Tuba-Undisturoed 
J Jar-Oislurbed 
ST Shelby Tube-Undisturbed 
RC Rock Core 
NR Indicates "No Recovery" 

Remarks 
Trifal Pnnta^n 6 ' 0 " 

nunrhiirrten nritled' 6 0' 

Bnrk rnrpri- NONE 
TK-TB-DF 

Groundwater Observations 

-18-



SOIL BORING LOG Toledo Testing Laboratory, inc. 
1810 North 12th Street 
Toledo, Ohio 43624 
(419) 241-7175 

Project 
Boring Location 

WELL INSTALLATION -• RIVERVIEW, MICHIGAN 
Job Nfi DR-Afiflfi 
Date JANUARY 22 . 1981 Soll Boring No. 19 

Sample 
& Type 

Depth 
(Ft.-ln.) Soil Description 

Blows 
Per 6" 

Moisture 
Content 
(%) 

Dry 
Unit Weight 
(P.C.F.) 

Unconfined 
Compressive 
Strength 
(P.S.F.) 

Allowable 
Bearing 
Strength 
(P.S.F.) 

tt s 
a a • 

Fill - black sand, gravel 
and brick tt s 

a a • 

Fill - black sand, gravel 
and brick tt s 

a a • 

Fill - black sand, gravel 
and brick tt s 

a a • 

Fill - black sand, gravel 
and brick tt s 

a a • 

Fill - black sand, gravel 
and brick 

3 '0' 

tt s 
a a • 

Fill - black sand, gravel 
and brick 

Grey sand 
4'n' 

Grey sand 

Grey silty clay, little gravel Grey silty clay, little gravel N0.1 1 Grey silty clay, little gravel 
«;T IS'9" 

Grey silty clay, little gravel 
18.4 r _ 

Grey silty clay, little gravel 

b iU 

Grey silty clay, little gravel 

/ G 

A 

Type of' Sample 
A Auger (Oialurbed) 
~Splil Tuba Sampling— 

H Thin-wallad (Hpusel) 
Tuba-Undisturbed 

J Jar-Oisturbad 
ST Shelby Tube-Undisturbed 
RC Rock Core 
NR Indicates "No Recovery" 

Remarks 
Total Fnotagn- 7 ' f) " 
Dvarhurrlnn nrillnri- 7 ' 0 " 
Rnr-k rnrpri- NONE 
r,r.„p«. TK-TB-DF 

Groundwater Observations 

-19-
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APPENDLX C 

The volume of water discharged from the groundwater to the Trenton 
Channel of the Detroit River can be estimated using Darcy's Law: 

Q = -KIA where, 

0 = volume of water, ftVyr. 

K = hydraulic conductivity, cm/sec or ft/yr 

1 = hydraulic gradient 

A = area through which groundwater discharge occurs, ft^ 

V = specific discharge 

ne = effective porosity 

Assumptions: 

K = 4 X 10~^cm/sec or 40 ft/yr. 

I = .015 

A = 12 ft X 1100 ft = 13200 ft2 

ne = 15% 

Therefore: 

Q = 40 ft/yr x .015 x 13200 ft^ 

= 7920 ft^/yr. or approx. 59,000 gal/yr. 

To estimate the velocity that water is moving toward the channel we 
calculated the specific discharge using the same assumptions: 

V = -KI — 
ne 

V = .40 ft/yr x .015 x 6.66 

V = 4 ft/yr. 

These figures represent what is probably a worst case estimate due 

to the fact that the gradient becomes less in the northeast corner of the 

porerty. Also, since the water level measurments from which this data is 

generated were taken in the spring, the total cross sectional area of the 

saturated zone above the clay is probably at or near it's greatest size. 

MH/df 

recycled;paper ecology and environment, Inc. 
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ENVIRONMENTAL RESEARCH GROUP, INC. 
Ann Arbor, Michigan 

Field Methodology ^ 
for I 

- The Collection of Water 1 
I for i 
' Volatile Organics 

Samples to be analyzed for volatile organics will be collected in duplicate 
40 mL vials equipped with teflon-silicone disc caps. The vials will be cleaned 
and capped in the laboratory prior to a field sampling program. In addition, 
always carry extra teflon discs into the field in case of loss of a septum. 

The volatile organic vials should be completely filled to prevent volatili
zation and extreme caution should be exercised when filling the vials to avoid 
any turbulence which could produce volatilization. The sample should be care
fully poured down the side of the vial to minimize turbulence. A two-fold or 
three-fold displacement of the water in the vial provides further assurance of 
a representative sample. Slowly fill each container to overflowing. Place the 
septum (teflon side down) on the reverse miniscus and tightly seal the vial with 
the screw cap. To insure that the sample has been properly sealed, invert the 
sample and lightly tap the lid on a solid surface. The absence of entrapped 
air bubbles indicates a proper seal. If air bubbles are present, open the bottle, 
add additional sample and reseal. 

For quality assurance, field blanks and duplicates for volatile organics 
should be collected (in the field) for 10% of the sample load. For collection 
of the blanks and duplicates follow the above protocol. For field blanks 
utilize deionized water that has been transported into the field. Always carry 
your deionized water in clean glass containers. 



ENVIRONMENTAL RESEARCH GROUP, INC. 
Ann Arbor, Michigan 

Field Methodology | 
t for I 
I The Collection of Sediment and Soils ? 
^ for 

Volatile Organics 

When collecting sediments for volatile organic analysis, care must be 
exercised to avoid the possibility of contamination. All vessels used during 
sampling should be constructed of glass, stainless steel or teflon. When using 
mechanical grab samplers, representative sub-samples should be taken from the 
center of the dredge (avoid taking sample from sidewall areas of the sampler). 

Data developed by Midwest Research Institute, Kansas City, Missouri indi
cates that negligible loss of volatiles occur when V.O.A.s are composited in a 
chilled container (i.e. stainless steel) with gentle stirring. Therefore, re
flecting on this data plus the need to insure representative soil V.O.A. samples, 
ERG applies this mixing process to V.O.A. soil and sediment sampling procedures. 

Collected sediments should be sub-sampled using either glass, stainless 
steel or teflon spatulas and placed in a chilled glass sorting pan. Lightly mix 
the sample, by folding, using a teflon spatula until a homogeneous mixture is 
achieved. At no time should the sample be allowed to set open to the air for 
an extended period of time. Sub-sampling and mixing should proceed as quickly 
as possible to avoid possible air born contaminates. 

Using a teflon spatula transfer a small aliquot of the sample into pre-
weighed duplicate 40 mL volatile organic bottles. The V.O.A. bottles should 
be filled to approximately one-half full, sealed tightly with the teflon septum 
and cooled to 4°C. 

Between sampling stations all dredges, spoons and glass sorting pans should 
be vigorously rinsed with water at each sampling location. Visual inspection of 
all equipment should be made to insure that all sediment residue from the previous 
location has been removed. Utmost care should be taken to insure that cross 
sample contamination does not occur. 

During any sampling program, 10% of the total sample load should be col
lected in duplicate. Duplicates should be collected following the same protocol 
as described above. Two Blank Sediment samples will accompany the sample bottles 
during shipment to and from the sampling site. 

The above protocol should be followed when soil samples are collected for 
volatile organics. The mixing and sub-sampling should be conducted in the same 
manner as sediments. The sampling equipment used should be throughly rinsed with 
deionized water between sampling locations. A blank of the rinse water should 
be collected in a duplicate 40 mL volatile organic vials and submitted for analysis, 
The type of sample collected (surface scrapes, vertical profile scrapes or drilling 
spoils) will vary depending upon the requirements of the client or a particular 
project. 
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COLLECTION OF SAMPLES FOR SCREENING ANALYSES 
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e Initial characterization (screening) of the varied industrial ^ 
scharges covered by this program v/fll be made on on analysis of ^ 
coRpo-iite effluent sample. Any scheme for collecting a | ' 
iipo%ite sample is, in effect a method for mechanically t ^ ' 
tegtsting to obtain average characteristics of a discharge, 
ring^ the screening phase the sample composite can be used to 
:eintinc the average characteristics v/hich would be 
oresentative of that discharge. Simple composite samples are 
)sc that are made up cf a series of aliquots of constant volume 
llected at regular time intervals in a single container. Some 
tuations may require flew or time proportional sampling, this 
termination vn'll be made by the individual project officer 
ter considering his specific industrial category. 

6 determination of compositing period 24, 48 or 72 hours will 
made on a case by case basis. The duration of compositing 
11 depend on the tyoe of sample being collected, the type of 
cility being sampled and the time varying characteristics of 
' discharge. The rate of change of fTw and other 
aracteristies of the discharge and the accuracy required will 
so influence the determination of the compositing period. For 
inple longer compcsiting periods would be warranted when less 
ible unit process operations are being sampled. 

ilection of Samples 

Collection of Composite Samples for LiQuid-Llquid Extraction 

Collect a representative composite sample. The maximum time 
interval between aliquot samples shall be no longer than 30 
minutes. The minimum aliouot size shall be IGO ml. The 
s.Mnp'r. rr.ust be collected with an automatic sampler using the 
er.j'pnent and methods outlined below. Minimum composite 
volume must be 2 1/2 gallons. 
Automatic Sample Collection 

Sampler - A peristaltic pump automatic sampler with 
timer and a single glass compositing jug is required. The 2 

- 3 gallon compositing bottle must be glass and cleaned 

'-.a> if.-M 
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•as outlined below. New unused tubing must be used for the 
samph'nf; line and for the pump for each Individual outfall or 
sample location. Vacuum type automatic samplers may be used 
provided that the sample chambers are glass and that they are 
cleaned after every use as outlined for glass composite 
containers. Place the sampler or composite container In an 
Insulated chest and Ice. Maintain the sample at 'I'C during 
the compositing procedure. At the conpletlon of the 
composittng period seal the container with a teflon lined 
cap. Plfce the container In an Insulated shipping container, 
ice, and'seal, then ship to the analytical laboratory. 
Maintain at 4*C during transport and storage prior to 
analysis.^ 

When sampling raw untreated Industrial discharges which 
are generally high lO suspended solids It is Imperative that 
adequate sam.ple flow rate be maintained throughout the sample 
train in order to effectively transport the solids. In 
horizontal runs, the velocity must exceed the scour velocity, 
wb^e in vertical runs the settling or the fall velocity must 
b^lxceeded several times to assure adequate transport of 
solids in the flow. The equipment used in sampling raw 
discharges then must have a minimum Intake velocity of 2 feet 
per second. In the sampling of treated effluents just about 
any ccmmerlcally available automatic liquid sampler could be 
used. 

When more than one laboratory is involved In the 
analysis of the various parameters, the sample should if at 
all possible not be divided in the field but rather at the 
contractors' laboratory. Por purpose of this program the 
composite v/ill be divided into four parts, one part for 
metals analysis, one for pesticides and PCB's, one for 6C/MS 
compounds and one for the classic parameters. 

f
Blend the com.posite sample to provide a homogeneous 
re including a representative suspension of any solids 
e container. No specific method is required, hand 

stirring with clean olass or teflon rods, mechanical paddles 
or magnetic mixing with teflon coated' stirring bars may be 
used. Metal mixing devices may not be used. 

Metals - Withdraw a well blended aliquot of the 
composite sample. Using a glass funnel, rinse the sample 
container with a small portion of the sample, then transfer 

.v;; ' -•/••• '•V -" • -O' 
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nv . V; 

I 

• :t- i 

/f 

</. :*y -i; -

»y. '4 
ISO 

> 

• f'. 

(4 '• • • •** * n t'yy • i 

.• • 

• 



- 65 -

250 - 500 ml of sample to the bottle. Do not a<id any 
preservative t£ the sample Just seal and prepare for 
sFipmenT. S"11l samples must be carefully Identlflec) using 
labeles supplied by E6D. Indicate on the label whether the 
sample Is a raw discharge or treated, effluent as shown. If 
sami^le is to be run on the plasma unit only Indicate so at 
base! of tag. Ship samples to the Chicago Regional Laboratory 
at the addressed shov/n. 

% 
i 

I,;' / 
I , \ 

U.S. Envl 
Region V, 
1819 W. Pers 
Chicago, II 

rotectlon Agency 
Regional Laboratory 

d 
0609 

Raw discharge or trea^d effluent 

EP m VO0^2OO 

ertMrv^iivM 

Pl«ma only 

1 . 
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•leld Blank Procedure for Automatic Samplers 

Blank Water - Blank water must be as free from organic 1 
ntfrferences as possible, the analytical laboratory should 1 
upply this v/ater 1n bulk glass containers (minimum of five 
iters) for field use. The supplying laboratory shall analyze 
he blank v/ater to determine the organic background that may be 
resent. 

Procedure - All parts of the sampling system must be scrubbed 
ith hot detergent water and thoroughly rinsed with tap water and 
lank water prior to use. Further rinsing with methylene 
hloridc is required v/hen parts permit, i.e., are not susceptible 
0 dissolution by the solvent, (i'ote: Tygon plastic tubing is a 
ource of phthalate ester contamination. Where its use is 
equlrdd, i.e., in the peristaltic pump, the length must be kept 
» short as possible. Teflon is acceptable and may be used in 
thcr parts of the sampling system as in intake lines. In the 
leld, pump t«o liters of blank water through the sampling line 
id pump tubing and discard. Then purrp three liters of blank 
iter through the system and collect as a blank in a 1-gallon 
imple bottle that has been prepared as described below. Seal 
ie bottle with a Teflon lined cap. Immediately ice the blank (4* 
^ and maintain at (4'C) during the transport and storage prior 
) analysis. 

Composite Container - Prepare nerrow-mouth glass sample 
•ttles for use by washing with hot detergent v/ater and 
oroughly rinsing with tap v/ater end blank water. Heat the 
ttles at 400'C in a muffle-furnaca or dry heat sterilizer for 
minutes or alternatively, rinse with methylene chloride and 
r dry at room temperature protected from atcmspheric or other 
jrces of contamination. Caps for the bottles must be lined 
th Teflon which has been solvent rinsed as above. 

Collection of Grab Samples 

Collect grab samples ( minimum of one per day) for the 
analysis of phenol, cyanide, and volatile organlcs 
(purgable). Collect samples from the raw process discharge, 
the treated effluent, and the treated effluent after 
chlorinatlon, when chlorination is practiced. It Is 
recommended that the samples be collected from mid-channel 
at mid-cepth. Samples Should be collected at a turbulent, 
well mixed section of the channel. 
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yantde (Total) 

Container • Use nev/ one-TUer plastic bottles that will 
ot contaminate the sample. Wash the bottles and caps with 
otfwater and thorou9hly rinse with tap water and blank 
at4r. 

Collect a l-11ter sample. 
Pretreatment and Preservation - Oxidizing agents 

och as chlorine decompose many cyanides. Therefore, at 
Ime of collection, samples must be treated to eliminate 
jch d'jents. Test a drop of the sample at the time of 
ollectlon with potassium Iodide-starch test paper 
<I-starch paper); a blue color Indicates the need for 
"eatment. Add ascrobic acid, a few crystals at a time. 
it11 a drop of the sample produces no color on the indicator 
iper. Then add an additional 0.6 g of ascorbic add for 
ich liter of sample volume. Then add 2 ml of 10 N sodium 
/droxide per liter of sample (pH ̂  12). 

« 
Seal the sample bottle and place In an Insulated chest 

id ice (4'C). Seal the chest and ship to the analytical 
boratory. Maintain at 4*0 during transport and storage 
ep out of direct light prior to analysis. 

ntalner - Use new one-liter glass bottles. Wash the bottle 
flcn cap liner with hot water and thoroughly rinse with tap 
\nd blank water. 

Meet a I-11ter sample. 

rservation - At the time of collection, acidify the sample 
ticn of phospherlc acid or sulfuric to pH 4. Note volume 
• added on sample tag. Seal bottle, place in Insulated 
rd 1ce (4'C). Seal chest and ship to analytical 
cry. Maintain at 4*C during transport and storage. Keep 
direct light prior to analysis. 

% 
% 

•'si-j' > . - • 
' ( 

•• • .. 

•I 

pm-
P^tr: 

!v -



k. _____ ••-7 r 

- 68 -

Organtcs (Purge ancJ. Trap Method) ; 
• ' i 

Containers - Use 45 to 125 ml screw cap glass vlal^wlth 
T|flon faced sllcone septa: 

CoNect duplicates 45-125 ml samples each tirne samples are 
collected. .Tv/o blank v/ater samples, sealed In 45 ml vials, are 
to accompany the sample bottles during shipment to and from the 
sampling site. If preservation for residual chlorine Is to be 
used, collect four samples during each sampling period. Two 
should be preserved and tv/o not preserved. Two preserved and tv/o 
non-preserved blanks are to be provided. 

Filling and Sealing Bottles - Slowly fill each container t 
overfla/lng. Cerefuljy set the container on a level surface. 
Place the septum (Teflon side down) on the convex sample 
rcmscus. Seel the sample with the screw cap. To insure that 
the '.^.ple has been properly sealed, invert the sample and 
("ght.y tap the lid on a solid surface. The absence of entrapped 
ftT tubbles -.ndlcates a proper seal. If air bubbles are present, 
o;i'?n the bottle, add additional sample, and reseal. The sample 
rvjst remain henRCtically sealed until It Is analyzed. 

Preservation • Preservative (sodium t 
bvsu.f'te) is used to stabilize samoles c 
Chlorrc. The production of chloroform a 
T-.t-n.s in such saroles if they are not stabilized. Waste 
' .rc'-rr. .hat have been treated with chlorine should be tested on 

hlosulfate or sodium 
__ containing residual 

production of chloroform and other haloforms 

f- . 
VlaU^*)- Pierce #13074 or equivalent 

SeptaPierce #12722 or equivalent 

Wash the bottles, septa, and caps with hot water and i 
thoroughly rinse with tap water and blank water. Heat the 
bottles and septa at lOS'C for one hour, cool to room temperature 
1n an enclosed contaminant free area. When cool, seal bottles 
with septa (Teflon side dcv/n) and screw cap. Maintain the 
bottles in this conditicn until just prior to fill in: with blank j 
water or sample. h 

Available from Pierce. Inc. Box 117, Rockford, IL 61105. 
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4.1 Water-ReFerences (Continueclj 

3) Industrial Wastewater (continuedj 

U.S. Army. 1976. Ecological Evaluation of Proposed Discharge 
or Fill Material Into Navigable Waters. Misc. paper 0-76-17i Environmental 
Effects Laboratory, U.S. Army Engineer Waterways Experiment Station, P.O. 
Box 631, Vicksburg, Miss. 39108 | 

; Envirodyne Engineers, Inc. 1978. Sampler's Guide for BAT 
: Review 12161 Lackland Dd., St. Louis, Missouri 63141 

U.S. Environmental Protection Agency. 1977. Sampling of Water 
& Wastewater. Section 5. Field Procedures for Sampling. EPA-600/4-77-039. 

U.S. Environmental Protection Agency. 1980. Samplers and 
Sampling Procedures for Hazardous Waste Streams. Municipal Environmental 
Research Laboratory. Cincinnati, Ohio 45268. 

Industrial Wastewater. Ford motor Company. 1971. Wastewater 
Sampling and Flow Measurement Procedures. Ford Plant Engineering Office, 
Engineering and Manufacturing Staff, Ford Motor Company, Detroit, MI. 

Water-References & Industrial Wastewater. U.S. Environmental P 
Protection Agency. 1980. General Procedures For Field Sampling of 
Uncontrolled Hazardous Waste Sites. SPA Region VII. Surveillance & 
Analysis Division. 

E.R.G. 1980. Field Procedures Manual. 

4) Natural Surface (Water) 

U.S.. Geological Survey. 1979. Recommended Methods for Water 
Data Acquisition. Chapter 4 and 5. Office of Water Data Coordination, 
Reston, Virginia. 

U.S. Environmental Protection Agency. 1980. Sampling Protocols 
for Analysis of Toxic Pollutants In Ambient Water, Bed Sediment, and Fish. 
Office of Water Planning and Standards: Washington, D.C., Section 2. 

American Public Health Association. 1975. Standard Methods 
for the Examination of Water and Wastewater. 14th Edition. Washington, D.C. 

U.S. Environmental Protection Agency. 1973. Biological Field 
and Laboratory Methods for Measuring the Quality of Surface Waters and 
Effluents. Office of Research and Development, Cincinnati, Ohio. 

U.S. Environmental Protection Agency. 1979. Handbook for Analyt
ical Quality Control In Water and Wastewater Laboratories. Environmental 
Monitoring and Support Lab., Ord., Cincinnati, Ohio, Chapter 10. 

U.S. ^rmy. 1976. Ecological Evaluation of Proposed Discharge 
or Fill Material into Navigable Waters. Misc. paper D-76-17. Environmental 
Effects Laboratory, U.S. Army Engineer Waterways Experiement Station, P.O. 
Box 631, Vicksburg, Kiss. 39108. 
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4.0 SAMPLING METHODS 
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4.1 Water-References ? 

1) NPDES Compliance Sampling, U.S . Environmental Protection 
Agency, 1976 NPDES Compliance Evaluation Inspection Manual Office of 
Water Enforcement Compliance Branch. 

U.S. Environmental Protection Agency. 1973. Handbook for 
Monitoring Industrial Wastewater. Technology Transfer. 

U.S. Environmental Protection Agency. 1979. Handbook for 
Analytical Quality Control in Water and Wastewater Laboratories. 
Environmental Monitoring and Support Laboratory, Ord, Cincinnati, Ohio. 
Chapter 10. 

U.S. Dept. of Commerce. 1975. A guide to Methods & Standards 
for the Measurement of Water Flow. National Bureau of Standards Com-75-
10683, Dept. of Coiimerce, Washington, D.C. 20234. 

U.S. Army. 1976. Ecological Evaluations of Proposed Discharge 
or Fill Material into Navigable Waters. Misc. paper D-76-17. Environmental 
Effects Laboratory, U.S. Army Engineer Waterways Experiment Station, P.O. 
Box 631, Vicksburg, Miss. 39108 

U.S. Environmental Protection Agency. 1980. Monitoring of 
Toxic Pollutants In Urban Runoff: A Guidance Manual. Monitoring & Data 
Support Division. Office of Water Regulations & Standards. 401 M Street, 
S.W., Washington, D.C. 20460. 

U.S. Environmental Protection Agency. 1977. Sampling of Water 
& Wastewater. Section 5. Field Procedures For Sampling. EPA-600/4-77-039. 

U.S. Environmental Protection Agency. 1980. Samplers & Sampling 
procedurts for Hazardous Waste Streams. Municipal Environmental Research 
Laboratory. Cincinnati, Ohio 45268. 

U.S. Environmental Protection Agency. 1978. Safe Drinking 
Water Act. Supplementary Technical Information for the "Manual For 
the Interim Certification of Laboratories" and for the Analytical 
Methodologies approved by the NIPDWP or approved as Alternate Test 
Procedures. Environmental Monitoring and Support Laboratory. Cincinnati, 
Ohio 45268. 

U.S. EPA. 1980. General procedures for field sampling of 
uncontrolled Hazardous Waste Sites. Environmental Protection Agency. 
Region VII Surveillance & Analysis Division.. 

E.R.G. 1980. Field Procedures Manual. 



4.1 Wa ter-References lontinued) 

2) Priority Pollutants 

U.S. Environmental Protection Agency. 1977. Sampling and 
Analysis Procedures for Screening of Industrial Effluents for Priority 
Pollutants. Environmental Monitoring and Support Laboratory. Cincinnati, 
Ohio. Appendix III. i 

i U.S. Environmental Protection Agency. 1979. Handbook for 
Analytical Quality Control in Water and Wastewater Laboratories. 
Environmental Monitoring and Support Lab., Ord., Cincinnati, Ohio. 
Chapter 8. 

U.S. Environmental Protection Agency. Data Collection Quality 
Assurance for the Nationwide Urban Runoff Program. Chapter V. Water 
Planning Division, Washington, D.C. 

U.S. Environmental Protection Agency. 1980. Sampling Protocols 
for Analysis of Toxic Pollutants in Ambient Water, Bed Sediment and Fish. 
Office of Water Planning and Standards, Washington, D.C. Section 2. 

American Public Health Association. 1975. Standard Methods 
for the Examination of Water and Wastewater. 14th Edition, Washington, D.C. 

E.R.G. 1980. Field Procedures Manual. 

3) Industrial Wastewater 

U.S. Environmental Protection Agency. 1979. Handbook for 
Analytical Quality Control in Water and Wastewater Laboratories. Environ
mental Monitoring and Support Lab., Ord., Cincinnati, Ohio. 

U.S. -Environmental Protection Agency. 1977. Sampling and 
Analysis Procedures for Screening of Industrial Effluents for Priority 
Pollutants. Environmental Monitoring and Support Lab., Ord., Cincinnati, 
Ohio. Appendix III. 

American Public Health Association. 1975. Standard Methods 
for the Examination of Water and Wastewater. 14th Edition. Washington, D.C. 

U.S. Environmental Protection Agency. Region VII, 1974. 
Wastewater Sampling Methodologies and Flow Measurement Techniques. Surveil
lance and Analysis Division Technical Support Branch Field Investigation 
Section. 

U.S. Geological Survey. 1972. Reconmended Methods for Water 
Data Acquisition. Chapter VI, Office of Water Data Coordination, 
Washington, D.C. 

U.S. Environmental Protection Agency. 1975. Sewer Flow 
Measurement - A State-of-the-Art-Assessment. EPA-600/2-75-027 Municipal 
Environmental Research Laboratory, Office of Research and Development, U.S. 
Environmental Protection Agency. Cincinnati, Ohio 45268 

U.S. Dept. of Commerce. 1975. A guide to Methods and Standards 
for the Measurement of Water Flow. National Bureau of Standards COM-
75-10683, Dept. of Commerce, Washington, D.C. 20234. 
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4.1 Wdter-References (Continued) 

4) Natural Surface (Water) (con.tlnued) 

U.S. DtPARTMENT OF COMMERCE. 1969. STREAM GAGING MANUAL. -
Engineering Division, Environmental Science'Services Administration, 
Weather Bureau, Silver Spring, MD. 20910. Refer to W514. 

I E.R.G. 1980. Field Procedures Manual. -
«r 

5) Groundwater 

U.S. Environmental Protection Agency. 1977. Procedure ^ 
Manual for Groundwater Monitoring at Solid Waste Disposal Facilities. 
EPA/530/SW-611. 

Environmental Science and Technology. 1980. Safeguards for 
Groundwater. Vol. 14, Number 1, January 1980. 

E.R.G. 1980. Field Procedures Manual. 

4.2 Sediment 

U.S. Environmental Protection Agency. 1980. Sampling Protocols 
for Analysis of Toxic Pollutants in Ambient Water, Bed Sediment and Fish. 
Office of Water Planning and Standards, Washington, D.C. Section 3. 

U.S. Environmental Protection Agency Region V. 1977. Methods 
Manual for Bottom Sediment Sample Collection. Great Lakes Surveillance 
Branch. 

U.S. Geological Survey. 1979. Reconmended Methods for Water 
Data Acquisition. Chapters 3 and 5. Office of Water Data Coordination 
Reston, Virginia. 

U.S. Army. 1976. Ecological Evaluation of Proposed Discharge 
or Fill Material into Navigable Waters. Misc. Paer 0-76-17. Environmental 
Effects Laboratory, U.S. Army Engineer Waterways Experiment Station, 
P.O. Box 631, Vicksburg, Miss 39108. 

E.R.G. 1980. Field Procedures Manual. 

4.3 Soils 

U.S. Environmental Protection Agency. 1976. Sample Collection 
Manual Ecological Monitoring Branch. Technical Services Division, Office 
of Pesticides Programs, Washington, D.C. Appendix C. 

U.S. Department of Agriculture. 1972. Soil Survey Laboratory 
Methods and Procedures for Collecting Soil Samples. Soil Survey Investi
gation Report No. 1., Washington, D.C. 

E.R.G. 1980. Field Procedures Manual. 
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site to determine whether or not preservative Is needed. 
|)reservatat1on Is required, collect both preserved and non- t 
|)rcs6rved samples. Wrap the samples with v/ater proof packing 
material, place In an Insulated chest and Ice at 4*C. Maintain 
at 4*C during transport and storage prior to analysis. 

Identification of Samples 

All samples and blanks must be carefully Identified 
using water proof labels and water proof Ink. Include the 
following Information on the label: sample number, date and 
hour of sampling, complete Information as to source and 
sampling point, preservative added. If any, and name of 
perion collecting the sample (Include address and/cr phone 
number). 

r • #•• 
I..-
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4.4 Vegetation 

U.S. Environmental Protection Agency. 1976. Sample Collection 
Manual Ecological Monitoring Branch, Guidelines to Collecting Field Samples. 
Technical Services Division, Office of Pesticides Programs, Wahsington, D.C. 
Appendix C. 

U.S. Environmental Protection Agency. 1973. Biological Field 
*and Laboratory Methods for Measuring the Quality of Surface Vmters and 
I Effluents. Office of Research and Development, Cincinnati, Ohio. 

E.R.G. 1980. Field Procedures Manual. 

4.5 Macro Invertebrates 

U.S. Environmental Protection Agency. 1973. Biological Field 
and Laboratory Methods for Measuring the Quality of Surface Waters and 
Effluents. Office of Research and Development, Cincinnati, Ohio. 

U.S. Environmental Protection Agency. 1977. Methods Manual 
for Bottom Sediment Sample Collection. Region V, Great Lakes Surveillance 
Program. 

American Public Health Association. 1975. Standard Methods for 
the Examination of Water and Wastewater. 14th Edition. Washington, D.C. 

U.S. Geological Survey. 1972. Recommended Methods for Water 
Data Acquisition. Office of Water Data Coordination, Washington, D.C. 

E.R.G. 1980. Field Procedures Manual. 

4.6 Handling of Sample 

U.S. Environmental Protection Agency. 1979. Chain-of-Custody 
Protocol. IFB No. WA-80-C087. Environmental Protection Agency. Office 
of Enforcement. National Enforcement Investigation Center. Building 53, 
Box 25227, Denver Federal Center, Denver, Colorado 80225 

U.S. Environmental Protection Agency. 1980. Enforcement 
Consideration for Evaluations of Uncontrolled Hazardous Waste Disposal 
Sites By Contractors. Environmental Protection Agency National Enforcement 
Investigation Center. Denver Federal Center. Bldg. 53, Box 25227, Denver, 
Colorado, 80225. 

NEIC Policies and Procedures Manual 1978 (Revised 1979). 
National Enforcement Investigation Center. Environmental Protection 
Agency. Denver Federal Center. Bldg. 53, Box 25227. Denver Colorado 
80225. 

E.R.G. 1980. Field Procedures Manual. 
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LIMITED OFFICIDL USE 

TO: Ross Powers 

From: Region V TAT 

Via: Scott McCone 

Subject: Biological Assessment of Monguagon Creek and FMT in Trenton 
Michigan. (TDD# 5-8110-3) 

Comments: 

On October 6, 1981 a biological assessment was performed at Federal 
Marine Terminal (FMT) and Monguagon Creek in an area south of Detroit, 
Michigan along the Detroit River. The attached species list is a 
general review of the terrestial plant material found. Dominant species 
are those which most clearly define an environment in regards to climate, 
edaphic (soil), and biotic factors. These factors determine the 
occurence, abundance, range and distribution of all plants. 

A dominant species might be present over an entire section being studied, 
but more than likley it is only dominant in a certain area of the entire 
site being analized. Phragmites, Solidgo, Rumex, Melilatus, Cichoruim, 
and Rhus, are such examples. Intermediate and scarce species basically 
follow the same pattern. However it is more difficult to tell whether 
these species are increasing or decreasing in numbers. Persistent 
species are those which dominate an area. Persistence is a measure of 
the adaptive potential of a weed that enables it to grow in environments 
disturbed by man, such as FMT and Monguagon Creek. 

Observation At FMT 

Most of the plant material growing on the site can usually be found in 
fields, pastures, roadsides, and waste places. FMT certainly fits the 
category of a waste place. The plant species here are generally tolerant 
of their environment and they adapt well to adverse situations.At FMT we 
are concerned with hazardous substances in the soil besides the obvious 
physical disturbance due to vehicles and equipment that altered the 
topography. 

The area of greatest weed abundance is at the west and south end of the 
site. There is better drainage (sewers), and less disturbance by man in 
these areas. Except for the far northeast corner of FMT which is wet and 
sandy the rest of the field is less productive in plant populations. 
There is much more standing water in the north, east, and central 
portion of the site and these areas are where the largest amounts of 
toxic substances were found. Debris piles are also evidence of this 
disturbance, (picture 2 & 3). 



Species List For FMT 
and 

Monguagon Creek 

Key: 

D= Dominant (20 or more) 
1= Intermediate (10-19) 
S= Sparse (Less than 10) 

FMT Mong. 
Creek 

Herbaceous Plants 

1. Solidago rugosa (Rough-stemmed Goldenrod) 
2. Solidago rigida (Stiff Goldenrod) 
3. Solidago speciosa (Showy Goldenrod) 
4. Rumex acetosella (Sheep Sorrel) 
5. Aster laevis (Smooth Aster) 
6. Aster vimineus (Small-flower White Aster 
7. Erigeron annuus (Daisy Fleabane) 
8. Melilotus alba (White Sweet Clover) 
9. Mentha arvensis (Wild Mint) 
10. Arctium minus (Common Burdock) 
11. Taraxacum officinale (Common Dandelion) 
12. Sisymbrium officinale (Hedge Mustard) 
13. Brassica nigra (Black Mustard) 
14. Chenopodium album (Lamb's Quarters) 
15. Chenopodium hybridum (Maple-Leaved Goosefoot) 
16. Solanum dulcamara (Bittersweet Nightshade) 
17. Cichorium intybus (Chicory) 
18. Trifolium repens (White Clover) 
19. Setaria lutescens (Yellow Foxtail) 
20. Asclepias syriaca (Common Milkweed) 
21. Lactuca scariola (Prickly Lettuce) 
22. Phragmites communis (Giant Reed Grass) 
23. Rumex crispus (Curly Dock) 
24. Agropyron repens (Quackgrass) 
25. Cirsium arvense (Canado Thistle) 
26. Carduus nutans (Nodding Thistle) 
27. Dipsacus sylvestris (Teasel) 
28. Juncus sp. (Rushes) 
29. Cyperaceae (Sedge Family) 
30. Agrotis alba (Redtop Grass) 
31. Panicum dichotomiflorum (Fall Panicum) 
32. Setaria viridis (Green Foxtail) 
33. Melilotus officinalis (Yellow Sweet Clover) 
34. Polygonum pensylvanicum (Pennsy Smartweed) 
35. Salicornia europaea (Slender Glasswort) 
36. Ambrosia artemisiifolia (Common Ragweed) 
37. Plantago major (Common Plantain) 
38. Daucus carota (Queen Anne's Lace) 
39. Equisetum arvense (Horsetail) 

D I 
I I 
S s 
D 
S s 
I s 
I I 
D 
I I 
I I 
S s 
S 
S s 
8 s 
D 
S s 
D s 
S s 
S s 
S s 
S 
D s 
I s 
I 
S s 

s 
s 

S s 
S s 
D D 
I 

s 
I s 

s 
S 

s 
S s 
I s 
S 



A good pollution indicator plant in wetland areas is Phragmites. It is 
growing along the ditches. It spreads rapidly and is so tolerant that it 
even filters pollutants from contaminated sections. Consequently it 
serves a vital purpose in such places. Melilatus alba (White Sweet 
Clover) which is also dominant in certain areas on the site is widely 
used as a pasture crop for nitrogen enrichment of the soil and can 
tolerate various Ph levels. 

Monguagon Creek Observations . 

Phragmites is also dominant along Monguagon Creek (pictures 10,11,12). 
Rhus glabra has also adapted to the drier area of the bank. Except for 
the Sumac, vegetation is sparse near the coke pile (picture 7). Picture 
8 shows a whitish discharge in which no vegetation is growing in its path 
and only sparse vegetation to its immediate sides (cattails, sumac, 
grasses). Farther upstream near Pennwalt Corp, is the indicator plant, 
Phragmites. 

Conclusion 

There were no unusal or endangered species indentified. Some weeds are 
more of a problem at FMT. Consequently if no recovery and cleanup action 
is taken on the site, then eradication of some species might be 
necessary. As a whole an ecological weedy succession of FMT and 
Monguagon Creek will continue if there is.no further contamination of 
inorganic or organic substances such as "arsenic" onto these sites. 

In conclusion some birds were observed on the FMT site. These included 
Terns, Kildeer, and Morning Doves, leading one to believe that the 
vegetation was providing food or habitat if not both. 

Ken MCruege: 
KK:km 



FMT Mong. 
Creek 

40. Xanthium pennsylvanicum (Cocklebur) S 
41. Typha latifolia (Common Cattail) D D 
42. Potentilla anserina (Silverweed) S 
43. Census & Species Unknown (Grapevines) I 

Shurbs & Trees 

1. Rhus glabra (Smooth Sumac) S D 
2. Acer negundo (Boxelder) S I 
3. Populus deltoides (Eastern Cottonwood) S S 
4. Populus tremuloides (Quaking Aspen) S S 
5. Salix nigra (Black Willow) S S 
6. Salix interior (Sandbar Willow) D 
7. Morus rubra (Red Mulberry) S 
8. Rhamnaceae (Buckthorn Family) I 
9. Polygonum cuspidatura (Japanese Bamboo) S 
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Topography 
and 
River Bottom Contours 

Fipure 1. Approximate locations of sampling locations at the 
Federal Marine Terminals site, Riverview, Michigan. 
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INVESTIGATION OF THE SUBSURFACE WATER OUALITY 

AND FILLMATERIAL AT THE FEDERALMARINE TER.M1NALS 

SITE, RIVERVIEW, MICHIGAN 

INTRODUCTION 

METHODOLOGY 

This report presents the findings of a study under
taken to describe the nature and extent of subsur
face chcnical contamination at the Federal Marine 
Terainals construction site in Riverview, Michigan. 
The study deals with the chemical analysis of sub
surface v/ater as well as a physical description of 
soil and fill materials on the site. 

Site location and other site details may be found 
in an Environmental Assessment prepared for Federal 
Marine Te^T.inals, Inc. The site is a thirty acre 
parcel located adjacent to the Detroit River just 
north of the Grosse He Toll Bridge. The City of 
Riverview boat launching area is immediately south 
of the property. Approximately half of the total 
area is covered with rocky, limestone fill and it 
is this area of the site which v/as intensively 
studied during this investigation. 

Subsurface Water Sampling - On December 12 and 13, 
197S, subsurface water samples were collected by 
using a backhoe to excavate an approximately ten 
foot by ten foot hole at fifteen (15) locations 
on the site. At sampling'sites nos. 10 and 15 
a sewer-line trench excavated that day was used. 
Approximate sampling locations are shown in Figure 1. 
The depth of each excavation was variable but was 
always deep enough so as to contact the original 
soil underlying the fill material. In most cases 
this v/as a silty clay or an organic silt. 

With the exception of sampling sites 16, 15, and 10, 
samples were collected of the water pouring from 
the face of the excavation at each sampling location. 
Fiberglass awning wrapped in aluminum foil was in
serted into the face of the excavation inmediately 
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River Bottom Contours 

Fipure 1. Approximate locations of sampling locations at the 
Federal M arine Terminals site, Riverview, M ichigan. 



below the Tocation from where water was entering 
the sampling pit. The awning acted to prevent 
the stream of v/ater from running down the face 
of the excavation pit wall, thus minimizing con
tamination of the water sample by the fill material. 
Furthermore, ponded surface water in the vicinity 
of each sampling location was prevented from en
tering the excavation by building small dikes. 
This prevented contamination of subsurface water 
samples with surface water on the site. From the 
stream of water collected on the aluminum foil cov
ered awning, a one gallon glass jug and a one liter 
polyethylene bottle were filled'. During the water 
collection procedure careful attention was paid to 
insure that sediment and/or fill material did not 
contaminate the water sample. Water samples were 
returned to cardboard boxes and carried from sampling 
location to sampling location or returned to a nearby 
locked automobile. Samples were not stored on ice as 
the ambient air temperature was quite cool and refrig
eration was considered unnecessary. 

I 

At sampling locations 15, 15 and 10, the rate of 
water seepage from the excavation wall was not suffi
cient to allow for a water sample to be collected. 
At sampling locations 14 and 8.A, Michigan Department 
of Natural Resources personnel collected samples of 
subsurface water. BASF/Wyandotte Corporation personnel 
also obtained water samples at each subsurface sampling 
location where water samples v/ere collected. 

Subsurface Soil/Fill Sampling - At each sampling loca
tion, samples were taken of various strata of solid 
material revealed by the excavation operation. When
ever a sample was collected, the distance below exist
ing grade and its physical character were recorded. 
In addition, the thickness of each stratum and depth 
below the surface were also recorded. Samples of fill 
materials were obtained from the excavation wall with 
a pen knife or screwdriver, placed in glass bottles, 
and stored in a manner similar to the water samples. 
As with the water samples, BASF/V/yandotte Corporation 
personnel received samples of each stratum sampled. 

Water Analysis - All water samples were delivered the 
same day of collection to Canton Analytical Laboratories 
for chemical analysis. The water quality constituents 
measured and the analytical methods employed are sum
marized in Table 1. . 

RESULTS Subsurface Water Quality - Results of chemical analyses 
of water samples front each sampling location are pre
sented in Appendix A. Except for sample location no. 14 



Table 1 
Summary of Constituents Measured and Analytical Methods Employed 

in the Study of Subsurface Conditions at the Federal Marine Terminals Site 

Constituent Method 

pH 
COO 
BOD 
TOC 
Grease and Oil 
Methylene Blue Active 

Substances 
Total Solids 
Suspended Solids 
Volatile Solids 
Total Phosphorus 

Total Kjeldahl Nitrogen 
Ammonia 
Sulfate 
Sulfide, Total 

Cyanide 
Arsenic 
Selenium 
Antimony 
Aluminum 
Beryllium 
Remaining metals 
(Cd, Cr, Co, Cu, Pb, Hg, Ni, 

Ag, and 2n) 
Organic chemicals 

Electrometric 
RefuTs, titrimetric 
Winkler, five day_ 
Beckman Carbon Analyzer 
Freon, gravimetric 
American Public Health Association 

Gravimetric, 103®C 
Gravimetric 
Gravimetric, 550-600°C 
Persulfate digestion, dilution and blank 

compensation, colorimetric 
Digestion, distillation, Nesslerization 
Distillation, Nesslerization 
Dilution, blank compensation, turbidimetric 
Precipitation by zincacetate, washing 

colorimetric 
Reflux with airtrain, AgN03 titrimetric 

Digestion with HgOg, Nickel Nitrate, Furnace 

Furnace 

HNO3 digestion, dissolution with HCI, 
Flame (USEPA March, 1979) 

GC/MS for base/neutral extractable compounds 
with a 6' 2% OV-17 chromatography column; 
for acid extractable compounds with a 
3' SP 124G0A column; for purge and trap 
compounds a 6' 0.2% carbowax 1500 column 
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. all of the subsurface v/ater samples were dark brewn, 
slippery, and the water foamed readily. The colior 
intensity was sufficient to render the water samples 

, opaque. Many water samples had a chemical/petroleum-
[ odor, but a visible sheen of oil was not observed in 

any water sample nor was there any phase separation 
of the type observed when mixing oil and water. 

The subsurface water quality at the Federal Marine 
Terminals site is extremely poor (Table 2). Three 

v| bases for comparison of inorganic water quality con-
j stituents are provided; Wayne-County Metropolitan 

Sewerage System regulations for the discharge of 
J wastewaters into public sewers, U.S. Environmental 

Portection Agency National Interim Primary Drinking 
Water Regulations, and U.S. Environmental Protection 
Agency Quality Criteria for Water. Based on the Wayne 
County Metropolitan Sewerage System regulations, the 
subsurface water is unacceptable for discharge to the 
treatment facility because of excessive levels of 
chemical oxygen demand (COD), biological oxygen demand 
(BOD), grease and oil, total solids, suspended solids, 
total phosphorus, cyanide, aluminum, antimony, lead, 
mercury, and silver. In addition, the pH of the sub
surface water exceeds the limits for discharge to the 
public sewer established by Wayne County personnel. 
The subsurface water at the site is also not accept
able for discharge to the Detroit Wastewater Treat
ment facility, a somewhat more advanced treatment 
facility than Wayne County, because of high levels of 
cyanide, lead and mercury. 

If the subsurface v/ater is unsuitable for discharge to 
a wastewater treatment facility, it is also likely that 
the water is not suitable for human consumption or dis
charge to a receiving bnd2/_of water such as the Detroit 
•River. Tabic 2 shows that the subsurface water quality,, 
as judged by the mean of the individual sampling loca
tions, violates the drinking water standards for every 
parameter except zinc and-copper. In particular, the 
average concentration of cyanide, lead and mercury ex
ceed the permissible levels of these elements in drink
ing water. A third basis by which to judge the sub
surface water quality is by comparison to criteria which 
reflect the impact of water constituents and pollutants 
on aquatic life (USEPA, 1976). These criteria are sum
marized in Table 2 under the category freshwater aquatic 
life. The average of all sampling locations exceeds 
the water quality criteria for every constituent ex
cept arsenic and beryllium. In fact, un-ionlzed ammonia 
and cyanide concentrations in the subsurface water are 
sufficient to kill most fish (USEPA, 1976). 
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Table 2. Sumnary of Subsurface Water Chemistry on December 12-13, 1979 at Federal Marine Tenninals iSite. 

Federal 
Range 

Marine Data 
(mg/1) Mean 

Wayne County 
Wastev/ater 

Limit (nig/1) 

Drinking Water 
Standard 
(mq/l) 

• Freshwater 
Aquatic Life 

(mq/l) 

HEAVY METALS 

Cadmiun <0.1-0.6 0.14 2.0 0.01 0.01 

Total Chromium <0.1-0.9 0.34 5.0 0.05 0.10 

Chromium, 
hexavalent 

<0.1-0.4 0.17 3.0 

Aluminum 0.4-76 16.0 1.0 

Antimony <0.1-9.0 2.3 1.0 

Beryllium <0.05 <0.05 0.01 MS 1.10 

Cobalt <0.01-2.4 0.73 NS . 

Copper <0.1-2.4 0.66 2.0 1.0 0.05-0.10 

Lead 0.3-6.0 2.7 1.0 0.05 

Mercury 6.01-2.5 0.870 0.002 0.002 • 0.00005 

Nickel <0.01-5.3 1.8 3.0 NS 0.10 

Selenium 0.06-0.55 0.27 1.0 0.010 0.025 

Silver <0.1-0.8 0.27 0.05 0.05 

Zinc <0.1-2.9 0.94 5.0 5.0 

NS = No standard established as yet. 



Table 2. Summary of Subsurface Water ChemisK^ on December 12-13, 1979 at F^jp-al Marine Terminals Site. 

VJayne County Drinking Water . Freshwater 
Aquatic Life 

(mq/1) 

6.5-9.0 

Federal Marine Data 
Range (mo/l) Mean 

Wastev/ater 
Limit (mq/1) 

standard 
(ma/1) 

PH 7.4-12.4 10.3 6.5-8.0 5-9 

COD 335-11800 3,990 600 

BOD 300-4900 3,030 300 

TOC 66-7000 2,100 

Grease and Oil 40-11,600 3,430 25 15 

MBAS 1-4000 385 

Total Solids 4900-197.000 52,300 2000 

Suspended Solids 10-3810 1,340 350 

Volatile Solids 560-101,000 19,200 

Total Phosphorus (as P) <0.03-84.8 18.8 13 

Total Kjeldahl N •4-300 82 

Ammonia <0.1-97.2 24.2 

Sulfate 240-4300 1600' 250 

Sulfide <1.0 <1.0 10 

Cyanide <0.1-58.8 14.7 1.0 0.20 

Arsenic <0.05-0.30 0.10 0.1 0.05 

0.01 

0.02 (un-ionize-" 

0.005 

0.10 

NS = No standard established as yet. 
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The results of chemical analyses of water samples from 
each sampling location are presented in Appendix A. 

The analysis of water samples for organic chemicals 
revealed that, in addition to contamination by heavy 
metals and other water quality constituents, many of 
the v/ater samples were contaminated by organic chemicals 
(Table 3). These results shew that a wide range of or
ganic compounds are found in the water in a wide rance_ 
of concentrations. Phenol, napthalene, and anthracene' 
were the most common contaminants in the subsurface > 
water. Phenol was detected in thirteen.of the sampling 
locations, while napthalene and anthracene were detected 
in twelve and ten locations, respectively (Table 3). 
However, some other chemicals were detected at only one 
sampling location. A total of thirty organic chemicals 
on the EPA Priority Pollutant ttsln'/ere'detected in water 
samples from the site. Of the locations sampled on the 
site, the largest number of organic chemicals and, gen
erally, the highest concentrations of these chemicals 
were found at locations no. 7 and no. 8. The next highest 
level of organic contamination was found at locations 
no. 12 and no. 2, particularly with regard to the organic 
chemicals napthalene, anthracene, and pyrene. 

Unlike the water quality constituents discussed previously, 
there are few criteria with which to judge the severity 
of the organic chemical contamination of the site. ' 
Table 3 presents preliminary concentrations for some com
pounds v/hich have been recently promulgated by the USEPA 
for public comment. As before, there are several bases 
by which a comparison may be made. A comparison to 
drinking water standards presented in Table 3 shows that 
concentrations in organic chemicals in subsurface water 
exceed the recommended levels for several constituents. 
Specifically, mean concentrations of chloroform, 1,2-di-
chloroethane, benzene, chlorobenzene, 2-chlorophenol, 
2-nitrophenol, 2,4-dichlorophenol, 4,6-dinitro-o-eresol, 
pentachlorophenol, napthalene, acenaphthene, and fluor-
anthene exceed the proposed drinking water standards 
promulgated in 1979 by the USEPA. 

Another basis for comparison is a set of criteria es
tablished for the protection of freshwater aquatic life 
and proposed for comment by the USEPA. This set consists 
of two criteria for each chemical; one number represents 
the concentration limit for twenty-four hour exposure 
and the second number represents a maximum exposure con
centration. Using these guidelines, the mean concentra
tions of 2-chTorophenol , 2,4-dimethylphenol, 2,4-dichloro
phenol, pentachlorophenol, and acenaphthene exceed the 
recommended levels for both the average twenty-four hour 
exposure and the maximum limit. 

8 
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Table 3 
Summary of Organic Chemicals on the U.S. EPA 

Priority Pollutant List Detected in Subsurface Water 
Samples on December 12-13, 1979 at the Federal Marine Terminals Site 

] All Values in VO/l U.S. EPA Criteria* 

I 

Freshwater 
Aquatic Life 

Drinking 
Water 

Chemical 
Number of 
Locations Ranee Mean 

24 hr. . 
Avq. 

Maximum 
Limit 

chloroform 7 5-44 16 500 1,200 2 

1-2-dichloro-
ethane 

3 50-340 175 3,900 8,000 0.7-7.0 

1,2-dichloro-
propane « 

3 85-195 135 920 2,100 200 

1,1,1-trichloro-
ethane 

6 9-104 30 5,300 12,000 15,700 

tetrachloro-
ethylene 

5 11-62 25 NA NA NA 

benzene 6 1-840 157 3,100 7,000 0.15-15 

toluene 2 •550-2480 1515 2,300 5,200 17,400 

ethylbenzene 4 44-275 • 117 NA NA NA 

chlorobenzene 2 13-1100 557 1,500 3,500 20 

2-ch1orophenol 4 8-615 168 60 180 0.3 

2-m"trophenol 2 70-115 • 93 2,700 6,200 68.6 

phenol 13 15-3000 534 600. . • 3,400 3,400 

2,4-dimethyl -
phenol 

8 5-465 109 38 84 NA 

2,4-dichloro-
phenol 

2 10-660 335 0.4 110 0.5 

trichlorophenol 4 5-1010 270 52 150 NA 

p-chloro-m-cresol 4 15-145 75 NA NA NA 



-f 
I 

J 

Table 3 (continued) 

Suimiary of Organic Chemicals on the U.S. EPA 
Priority Pollutant List Detected in Subsurface Water 

Samples on December 12-13, 1979 at the Federal Marine Terminals Site 

All Values in vg/1 U.S. EPA Criteria* 

Freshwater 
Aquatip Life 

Drinking 
Water 

Number of 
Chemical Locations Ranoe Mean 

24 hr. 
Avq. 

Maxi mum 
Limit 

4-6-dinitro-
0-eresol 

1 - 35 NA NA 12.8 

pentachloro-
phenol 

9 80-1300 458 6.2 14 140 

4-riitrophenol 5 25-145 70 NA NA NA 

naptholene 12 40-27,000 3723 NA NA 143 

anthracene 10 90-13,300 2869 , NA NA NA 

pyrene 6 • 230-10,500 3942 NA NA NA 

acenaphthylene 7 170-4200 1071 NA .NA NA 

fluorene 6 75-2550 758 . NA NA NA . 

chrysene 1 - 150 NA NA NA 

acenephthene 4 125-1450 579 110 240 20 

fluoranthene 2 1115-2445 . 1780 250 • 560 200 

dichlorobenzene 1 125 NA NA . NA 

di-n-octyl 
phthalate 

2 100-300 200 NA • NA .10,000 

dibutyl phthalate 1 - 160 . NA NA 5,000 

•From U.S. EPA Water Quality Criteria. Federal Register, vol. 44, no. 52, 
p. 15926, March 15, 1979; Federal Reoister, vol. 44, no. 144, p. 43660, . 
July 25, 1979; Federal Register vol. 44, no. 191, p.56228, October 1, 1979. 

NA=No available information at this time. 
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I , ' Subsurface Soi1/Fm - The character of various strata 
J at the site is suinmarized in Table 4 and photographs 

of each pit are in Appendix B. The subsurface conditions 
1 are very heterogeneous with considerable variation in 
I the character of subsurface strata as well as the thick

ness of these strata. This variation precludes the de-
1 scription of a typical excavation profile, but >ertain 
^ * general remarks are possible. All of the sample exca

vations contained at least one stratum of solid material 
which did not resemble a natural soiT and which appeared 

j to be a chemical waste product. In many excavations, 
' several different strata of solid material were d'is-

tinguished. These strata v/ere generally sharply delin-
1 eated so that an observer could clearly perceive where 

the strata changed character. With only one exception, 
the excavations revealed the original soil (either an 
organic silt or a silty clay) which was buried by the 
fill operations over the past years. 

Although there v/as considerable variation in the layering 
A v. of solid material among the sampling locations, all of 

the non-soil material had been covered either by lime
stone cobble, clay or sandy gravel. This soil cover 
ranged in thickness from six inches to nearly six feet. 
Below this soil cover many different strata were re
vealed, but the most common strata were a black cinder 
layer with large stones that resem.bled asphalt but was 
not as hard, and a gray-white layer which had a consistency 
of lard or shortening. The excavations in the southern 
and western portions of the site tended to have the fewest 
strata, while those in the northeastern portion near the 
Detroit River had the greatest number of strata. 

In addition to the strata exposed during excavation, 
several different types of material were unearthed. Irr 
several sampling areas, particularly in the northeastern 
area, metal containers ranging in size from five gallon 
cans to fifty-five gallon drums were uncovered, these 
containers were generally intact and filled with solid 
or liquid substances. In-samplng location no. 5 a large 
fifty-five gallon cardboard barrel of solid material re
sembling stiff resin was unearthed. Other materials un
covered during the excavation of the sampling pits were 
large paper bags with Wyandotte labels, building bricks 
and timbers, large solid blocks of inorganic salts, 
wooden oil skimmer, graphite electrodes, bottles, oil 
shale, rubber hoses, plastic bags, and wire ribbons of 
the type used for shipping cartons. 

All of the sampling pits had a chemical odor, although 
the intensity and character of the odor varied. Loca
tion no. 8 clearly had the most intense odor with a 
character very similar to coke oven wastes. In other 



Table 4 
Summary of Subsurface Soil/Fin Conditions at the 
Federal Marine Terminals Site, Riverview, Michigan 

Sample Location Depth (in) Description 

• 1 

3 North Wall 

South V/all 

0-16 
16-48 
48-57 
57-66 
66-88 

0-30 
30-39 
39-43 
43-47 
47-56 

0-58 
58-80 
80 

0-47 
47-68 
68-78 
78 

0-25 
25-31 
31-68 
68-75 
75 

0-68 
68-82 
82-88 
88 

brov/n sandy clay 
white stiff solid waste 
brown clay 
gray-white solid waste 
black sandy silt 

brown sandy clay 
gray-white solid waste 
black "cinder layer with large rocks 
white stiff solid v/aste 
reddish brown solid waste 

sandy gravel 
black cinder layer with large rocks 
organic silt 

sandy gravel 
gray-white solid waste 
black cinder with large rocks 
organic silt 

sand 
gray-white solid waste 
black cinder, layer 
gravel and clay 
organic silt 

sandy gravel 
black cinder layer 
gray brown silty clay 
gray clay 

12 



Table 4 (continued) 
Summary of Subsurface Soil/FilT Conditions at the 
Federal Marine Terminals Site, Riverview, Michigan 

Sample Location Depth (in) Description 

• 6 

8 

10 

0-12 
12-48 
18-48 

48 

0-16 
16-24 
24-34 
34-40 
40-48 
• 48 

.0-8 
8-20 

20-28 
28-40 
40-55 
55-65 

66 

0-26 
26-32 
32-38 
38-46 
46-96 

96 

0-49 
49-70 

limestone cobble 
stiff clay 
black cinder with stones, rubble 
and trash 
organic silt 

stiff gray-brov/n clay 
black cinder with large stones 
gray-white solid waste 
stiff white solid waste 
gray-white solid waste 
organic silt 

limestone cobble 
black cinder with large stones 
tan sandy clay 
black cinder with trash and rubble 
gray-white solid waste 
stiff white solid v/aste 
organic silt 

very hard "cement" layer 
stiff black layer 
stiff gray solid waste 
stiff tan to brown with stones 
gray-white solid waste with trash 
organic silt 

gravelly clay covered with sand 
gray-white solid waste 

13 



• Table 4 (continued) 
Summary of Subsurface Soil/fm Conditions at the 

Federal Marine Teminals Site, Riverview, Michigan 
i 

J 

I Sample Location Depth (in) ; Description 

11 0-12 limestone cobble 
12-30 stiff gray clay 
30-40 black sandy clay 

J 40-60 black cinders with trash 
li ' 

12 0-12 stiff gray clay 
12-16 black cinder with stones 

• 16-26 stiff black layer with stones 
^ 26-38 gray-white solid waste 

J 

J 

I 
J 

I 
h 
J 

38-60 loose bluish gray solid waste 
60 organic silt 

13 0-6 limestone cobble 
6-12 brownish black uniformly sized particles 
12-24 sandy gray clay 
24-55 gray-white solid waste with bricks 
55 organic silt • 

14 0-12 tan sand 
12-18 brownish sand 
18-40 loose black solid waste 
40-50 stiff black solid waste 

50 organic silt " 
•• • * 

15 0-19 sandy clay 
19-24 gray-brown clay 
24-32 gray-white solid waste 
32-47 gray-black solid waste 
47 organic silt 

14 
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Table 4 (continued) 

Summary of Subsurface Soil/Fill Conditions at the 
Federal Marine Tenninals Site, Riverview, Michigan 

1 

I 

Samole Location Depth (in) 

. 16 

17 

0-6 
6-24 
24-48 
48 

0-6 
6-15 
15-45 

Description 

limestone cobble 
black cinders with stones 
tan sandy gravel 
organic stlt 

limestone cobble 
gray-white solid waste 
black cinder with fine sediment 

15 



1 sampling Tocations the odor was less strong and 
ii ' different in character, sometimes smelling of 

ammoni a or phenol. 

16 
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DISCUSSION The subsurface water quality is extremely poor and 
is highly contaminated with cyanide, grease and oil, 
heavy metals, inorganic chemicals and organic chemicals. 

^ Many of the contaminants detected in the water analysis 
I are widely recognized as toxic, or organoleptic and the 

concentrations of these chemicals are In excess of sev
eral different water quality criteria such as drinking 

] ^ water standards, water quality criteria for the pro
tection of freshwater aquatic life, and discharge re
quirements to public sewers. It is not within the scope 

J of this study to discuss whether the water at the site 
^ represents a human health hazard, but many freshwater 

aquatic organisms would be killed if exposed to the sub-
j ' surface water at the Federal Marine Terminals site. 

The excessively high concentrations of several water 
quality constituents and the presence of subsurface 
strata of a chemical origin indicate that the site has 
been used for the open disposal of chemical and/or in
dustrial waste products. Furthermore, high concentra
tions of grease and oil and other contaminants in the 
water suggest that open disposal of liquid wastes may 
also have occurred in the past. Finally, the unearthing 

1 ' of stainless steel fifty-five gallon drums, dry chemical 
i bags, and other rubble related to industrial chemical 

operations further suggests that the site was used as . 
J a dump for rubbish generated by an industrial activity 
i of a chemical nature. 

Some of the subsurface strata found at the site were 
I building rubble, timbers, bricks, and other materials 

considered clean fill. However, clean fill generally 
composed a smaller fraction of the total fill examined 
than the chemical/industrial material. 

The source of the chemical contamination of the sub
surface water cannot be accurately dstennined without 
further study. However, the concentrations of pollu
tants and the variety of contaminants detected at the 
site eliminate the hypothesis that the contamination 
Is due to natural causes." The concentrations of pollu
tants, particularly the heavy metals and organics, de
tected in the subsurface water are in excess of levels 
detected in natural waters in the surrounding area. 
For instance, at a sampling station in the Detroit River 
near the northern end of Grosse He the average mercury 
and lead concentration in 1973 and 1974 v/as 0.9 yg/1 and 
7.0 yg/1, respectively {UScPA, 1974). Concentrations of 
these elements in subsurface water at the Federal Marine 
Terminals site were 870 yg/1 for mercury and 2700 yg/1 
for lead. The large discrepancy between these values 
precludes developing a hypothesis that the subsurface 

17 
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« - ' • contamination at the Federal i-iarine Terminals site 
J is the result of flooding of the site by the Detroit 

River. 

i 
! 

Similarly, based upon the existing data base it would 
appear that the contamination at the Federal Marine 
Terminals site is not due to subsurface movement of 
water into the site from the surrounding area. The 
site is bordered by an apparently continuous layer 
of clay to the west {Federal Marine Terminals, 1979) 
and, several pits dug along the northern edge of the 

: site also revealed impermeable soil types. The pres
ence of these impermeable soils suggests that subsur-

, face water is not flowing into'the site from land areas, 
j although there may be movement of water into the site 

from the river. 

] • FINDINGS Subsurface water quality is extremely poor with 
i A high pH, and high concentrations of COD, TOG, 

grease and oil, total solids, total volatile 
solids, total phosphorus, ammonia, sulfate, 
heavy metals, arsenic, cyanide and organic 
chemicals. 

A ^ 

I ' ® Some of the constituents of the subsurface water 
are widely recognized as toxic or organoleptic. 

f ® Several constituents, including those chemicals 
' considered toxic or organoleptic, are in the 

subsurface water in concentrations in excess of 
} • criteria established for 1) primary drinking water, 
, . • 2) protection of freshwater aquatic life, and 

. 3) discharge to public sewers. 

# 
0 The quality of subsurface water and the presence 

of fill strata of a chemical or industrial origin, 
fifty-five gallon stainless steel drums, discarded 
glass bottles, and other discarded material re
lated to industrial operations indicate that the 
site has been used as a chemical and industrial 
waste dump site. 

18 
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APPENDIX A. 

CHmiCAL ANALYSIS OF SUBSURFACE WATER SAMPLES 

FROM THE FEDERAL MARINE TERMINALS SITE 

RIVER VIEW. MICHIGAN 
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F<»deral Marine Terminals, Inc 
iis of Water Collected 12- ' 

at Rivcrview, Michigan Site 

•'site - -- -- -- -- - 1-1 2-1 3-1 4-1 5-1 

Cyanide, Total 2.9 17. 6 17. 6 3. 5 3. 5 

,C. 0. D. 1300 11800 1600 1020 825 

B. 0. D. • 3300 3800 2800 400 300 

jr.o.c. 450 4050 375 175 27 5 

-iT. K. N. 95 300 70 43 53 
i 
PH 12.2 12. 4 10.8 11. 6 10. 2 

1 ^ L^^Pnonia, Total 5.4 • 25.5 11.4 8. 1 6. 6 

•Phosphorous, Total (as PO^) 
t 

0.9 31.0 10. 0 6. 0 1. 6 
4 

Grease &i Oil 179 11600 580 80 50 

iM. B, A. S. 20 300 100 100 60 

.'Sulfide, Total •-:l ^1 <1 <1 

Sulfate, Total 500 3400 500 500 240 

'Total Solids 11900 72300 25600 15300 25001 

''^Ijp.l Suspended Solids 490 110 • 430 <10 450 

.Total Volatile Solids 1700 34700 2400 1900 2200 

'Aluminum • 76. 0 15. 0 1-0 0.4 5. 0 
• 

Antimony ^ 2.1 0.9 ^0.1 . <0.1 . 3. 1 

Arsenic 0.3 0. 3 0.1 0. 08 0. 05 

Beryllium <0. 05 <0.05 <0. 05 <0. 05 <0.05 

Cadmium 0.2 <0.1 <0.1 <0. 1 0. 6 

Chrorhium, Total 4 0.1 0. 3 0.1 . <0.1 0.4 

Chromium, Hexavalent -CO.I 0.1 <0.1 <0.1 0.2 

•All results in mg/l 
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J^ 
.:obalt 

r?opper 

cad 

Mercury 

ickel 

•jolcnium 

mr 
J 
Zinc 

I 
i 
J 

? 

1-1 

0.1 

0.3 

1.5 

0.16 

1.2 

0.06 

0.2 

< 0.1 

*A11 results in rng/1 

2-1 

1.0 

0.2 

0.6 

1. 6 

2.0 

0. 30 

0.2 

0. 5. 

3-1 

0.7 

0. 3 

1.1 

0,18 

0.4 • 

0. 30 

0. 2 

0.2 

4-1 

0.2 

^0.1 

0. 5 

0. 25 

0.4 

0.12 

0. 1 

0. 2 

5-1 

0.4 

0.2 

0. 5 

0. 02 

1. 3 

0. 15 

0. 2 

<0. 1 

97 
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j?age 3 
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The following compounds were also detected: 
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. Michigan Department of Natural Resources 
• ^ Water Quality Division A I960 

June, 1980 

p-Vt ^ 
An Evaluation of Stream Quality Problems in the 
Vicinity of Jones Chemical, Monguagon Creek, 

Riverview, Michigan 
February, 1980 

On February 12, 1980, Jack Bails, Chief, Environmental Enforcement Division, 
requested by memo, an evaluation of the Impacts of unpermitted discharges 
from Jones Chemical on Monguagon Creek's sediments and aquatic organisms. 
As requested, the stream was surveyed during the week of February 18, 1980. 
The impacts of the large upstream Pennwalt Corporation discharge, were of 
necessity, also evaluated. 

FINDINGS 

1. The discharge of very high concentrations (more than 1,000 mg/1) of 
extremely toxic chlorine from Jones Chemical via an unpermitted discharge 
has severely damaged Monguagon Creek. Macroscopic bottom dwelling stream 
life was absent downstream from the discharge for at least 0.15 km 
(kilometers). 

2. Toxic heavy metals have been discharged from Jones Chemical as sediment 
concentrations of zinc (18,000 mg/kg) and lead (920 mg/kg) were markedly 
elevated below the discharge and were also found at high levels in a 
discharge sum? at the facility. 

3. One dead and one distressed fish (gizzard shad) were observed in Monguagon 
Creek below the Jones Chemical discharge. No other fish were observed. 

4. The potential for untreated human waste discharges to Monguagon Creek from 
Jones Chemical was apparent as toilet tissue was observed in the unpermitted 
discharge containing chlorine. High fecal coliforra counts were also 
found at an in-plant sump connected with the discharge pipe. 

5. Suspended solids in runoff from Jones Chemical were high (490 mg/1) and 
formed an obvious deposit on the bottom of Monguagon Creek. 

6. Pennwalt Corporation's discharge upstream of Jones Chemical Is apparently 
the major source of PCB's and oils in Monguagon Creek sediments, and is 
also a significant source of toxic heavy metals. Most sediment contaminants 
in areas ixtpacted by the Pennwalt discharge exceeded the U.S. EPA "heavily 
polluted" levels for dredge spoils. 

7. A visible sheen of oil was observed on Monguagon Creek downstream of the 
Pennwalt Corporation's discharge (006) at all times during the study. This 
is a violation of their NPDES permit No. MI0002381. 

8. The Pennwalt Corporation's discharge caused some damage to Monguagon Creek 
as indicated by the numbers, kinds and weight of macroscopic bottom dwelling 
organisms. 

i/. 
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Monguagon Creek, upstream of the Pennwalt Corporation and Jones Chemical 
discharges, is a degraded stream with limited numbers and kinds of 
bottom dwelling organisms. Oils and some heavy metals in these sediments 
exceeded U.S. EPA "heavily polluted" levels but were considerably lower 
than those found downstream. Urban runoff, oil spills or unknown discharges 
are possible sources for contaminants. 

RECOMMENDATIONS 

1. The discharge of chlorine and heavy metals from Jones Chemical to Monguagon 
Creek should be eliminated or reduced significantly to acceptable concen
trations. Sediments in this facility's stormwater runoff should be 
controlled. Discharge of untreated human wastes to the in-plant sump should 
cease. 

2. The highly contaminated sediments should be removed from Monguagon Creek 
from Pennwalt's discharge to the Detroit River. 

3. The Pennwalt Corporation's waste treatment should be upgraded to meet 
NPDES permit limits. 

4. A sediment and biological survey should be conducted upstream of this 
Mongaugon Creek study area to determine other source(s) of sediment 
contaminants. 

METHODS 

Stream bottom dwelling animals (benthic macroinvertebrates), srdiments, water 
and selected discharges of concern in the lower reaches of Monguagon Creek 
in the vicinity of Jones Chemical and the Pennwalt Corporation were sampled 
from a boat on February 20, 1980. All samples were maintained in chain of 
custody. 

Five stations were established (Figure 1). Station A was the most upstream 
station (stream km 1.38) and located outside the area of impact of Pennwalt's 
discharge Citation B - km 1.20). Station C (km 0.75) was immediately upstream 
of the Jones Chemical discharges while Station D (km 0.68) was immediately 
downstream. Station E (km 0.53) was further downstream where mixing appeared 
complete and upstream of other discharges. Storm sewers and runoff from roads, 
coal piles arid the industrialized vicinity enter Monguagon Creek in the 0.53 km 
before its confluences with the Trenton Channel (Detroit River). 

Water samples were handled and preserved according to U.S. EPA approved methods. 
Analysis for fecal coliform bacteria and suspended solids were completed in the 
Environmental Protection Bureau (EPS) laboratory in Lansing. Chlorine analysis 
was completed at the nearby Wayne County Public Works laboratory because of 
this element's instability over relatively short time periods. 

Sediment and benthic macroinvertebrate samples were collected with a petite 
ponar bottom grab (15 cm x 15 cm). A 250 ml wide mouth bottle of sediment was 
collected, kept cool and returned to the FJB laboratory for analysis. Single 
sediment samples were collected near midstream at stations where a point source 
of pollution was judged not to have an effect along one streambank (stations A, 
B and E) . At stations C and D a sediment sample was collected near each bank 
(Figure 2). 
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Figure 1. Location and sampling stations on Monguagon Creek, Wayne County, 
Michiaan, February 20, 1980. 
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Figure 2. Detailed sampling locations for water, sediments and benthic 
macroinvertebrates in Monguagon Creek, Wayne County, Michigan, 
February 20, 1980. 
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MacroInvertebrate samples were collected on transects across Monguagon Creek. 
Samples were collected at points equidistant from the streambanks and each 
other along the transect. Three macroinvortebrate samples were taken where 
the stream was relatively narrow (stations A, B and E) while five samples were 
collected at stations C and D. 

I 

Samples taken with the ponar bottom grab were emptied into a small plastic tub 
to facilitate sample transfer into plastic bags. Samples were kept cool and 
returned to the Water Quality Division Biology Laboratory where they were 
washed in a U-S. Standard 30 mesh sieve bucket the following day. Sample remains 
after sieving were placed in widemouth quart jars and preserved with formalin. 
Animals were later removed from the sample using a 4x sorting lens, identified 
and counted with the aid of a dissecting microscope and weighed. All values 
have been multiplied by a correction factor (43) to convert raw data to 
numbers or grams weight per square meter. Animals to be weighed were placed 
on a paper towel for about a minute to remove water and weighed to the nearest 
0.01 gram on a Mettler balance Model P162. After weighing, the animals were 
placed in a permanent storage solution in 4 dram screw top vials and retained under 
lock and key for further reference if necessary. 

At each sampling site a station card was filled out to record general obvervations 
and/or conditions at the time. Photographs were also taken upstream and downstream 
from each sampling station. Photos from stations D and E were not usable because 
of accidental film exposure. 

BACKGROUND 

Monguagon Creei. is located in southeastern Michigan in Wayne County and flows 
to the Trenton Channel (Detroit River) near Crosse lie. The c.cek is named 
Huntington Creek on the USGS Wyandotte quadrangle 7.5 minute topographic map 
of 1973. .Mthough not named on official Michigan County maps, Monguagon Creek 
is the recognized local name and appears on NPDES discharge permits. 

Monguagon Creek is a first order stream (lacks tributaries) and has a total 
length of about 4.2 km. The once in 10 year 7-day low flow has been estimated 
at 0.0 m'/day. The stream flows from its headwaters northeast to Rivervicw 
then west to the Detroit River. About 1.2 km upstream from its Detroit River 
confluence, the Pennwalt Corporation discharges 32,700 m'/day of treated 
wastewater via discharge 006 under an NPDES permit (number MI0002381). A half 
kilometer dovmstream, Jones Chemical had two unpermitted discharges. Additional 
water and contaminants enter the stream from stormsewer discharges and urban or 
industrial runoff both upstream and downstream of the study area. 

Most of the stream in Riverview has been enclosed. All of the stream has 
been channelized for drainage Improvement and some sections have been dredged 
more than once to remove accumulated materials. In the 1950's, raw sewage 
from Riverview was discharged into the creek and extensive fish kills occurred 
on occasion (Robert Parker - personal communication). Sewage discharges have 
since been removed. 

The unpermitted discharge from Jones Chemical to Monguagon Creek was found 
during an aerial reconnaissance flight on December 17, 1979 by William Murphy, 
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Envlronmental Enforcement Division, Department of Natural Resources (DNR) . 
Photographs of the area taken at that time clearly show a discharge plume into 
the creek (DNR Exhibit No.—). 

Since the discovery of the unpermitted Jones Chemical and prior to this study, 
sampling of the discharge, waste streams in the facility and the creek were 
undertaken. Lawrence Epskamp, District 14 Conservation Officer, Law Division 
collected water samples upstream and downstream of the discharge and from the 
Surface and bottom of the discharge on February 9, 1980. The pH of the discharge 
was 11.3 at its surface and 15.7 at the bottom. Both arc extremely alkaline 
pH values and would not be permitted. Sodium (9100 mg/1), chlorides (7400 mg/1) 
and sulfates (320 mg/1) were very high (Appendix I) in this discharge. 

William Stone, District I, Water Quality Division, accompanied by William Murphy, 
collected water and sediment samples within the Jones Chemical facility on 
February 14, 1980. An in-plant sump had extremely high levels of iron 
(280,000 mg/kg), lead (3400 mg/kg), and zinc (1500 mg/kg) in the semi-fluid 
sediments in the sump bottom (Apprndix II). Chlorine ranged from high to very 
high in six of seven locations sampled within the facility. Chlorides and sodium 
followed a similar pattern to chlorine, with the water designated "pipe to sump", 
field ID number one (1) and having the lowest values and the sample designated 
"from NaOCl product tank"t field ID number seven (7), having the highest value 
(Appendix III). Very high coliform bacteria counts were found in samples from 
an outside sump and indicated that untreated human wastes (Appendix IV) were 
in the Jones Chemical wastewaters prior to discharge. 

White (1979) evaluated Pennwalt's discharge (006) as to its potential toxic 
effects on aquatic animals in Monguagon Creek and concluded that toxic conditions 
would exist as a result of the discharge. She found the NPDES permit limits for 
BODs, suspended solids and ammonia were exceeded and recommended that Pennwalt's 
NPDES permit limitations for ammonia and pH be revised. 

RESULTS AND DISCUSSION 

Water Quality 

During the biological survey, water samples were collected and analysed for 
chlorine by staff of the nearby Wayne County Public Works laboratory. Sample 
#2 was collected in Pennwalt's discharge (station B) and had 4.3 mg/1 total 
chlorine (Appendix V). Above Jones Chemical ({f3, station C) only free chlorine 
at 0.1 mg/1 was detected. The Jones Chemical discharge (//4) had 9900 mg/1 
total chlorine. The pH of the discharge at the time, as estimated by indicator 
paper, was approximately 12. No discharge plume was evident in the stream during 
this study probably as a result of reduced flows. Downstream at station E (#5) 
free chlorine decreased to 0.4 mg/1 and total chlorine to 1.4 mg/1 (PPM equals 
mg/1) even under reduced discharge flows. 

Recommended concentrations of total chlorine in discharges is 0.024 mg/1 at the 
edge of the mixing zone and concentrations of chlorine are not to exceed 
0.5 mg/1 in the discharge in Michigan. Chlorine is a very toxic substance (Brungs, 
1976), and should be greatly reduced in the Jones Chemical discharge as it was almost 
20,000 times the discharge concentration limit. Chlorine concentrations should 
also be reduced in the Pennwalt discharge to acceptable levels. 
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An oil sheen was observed in the Pennwalt discharge channel and at all downstream 
stations during this study (Appendices X-XIII). This is in violation of the 
NPDES discharge permit which stipulates "no visible film" in Monguagon Creek. 

A single water sample collected February 20, 1980 from a 15 cm (6 Inch) diameter 
steel pipe (#1 discharge) apparently discharging stormwater runoff and/or 
snow melt at the time, had 490 mg/1 suspended solids (lab sheet not included) and 
resulted in sediment deposition in the stream (Figure 3). Some control measures 
should be sought for this discharge. 

Another water sample was taken from the other Jones Chemical discharge (//2) 
in which the extremely high levels of chlorine were found and analyzed for fecal 
conform bacteria. Counts of fecal bacteria were less than 100 per 100 ml as 
would be expected with high levels of chlorine (Appendix IV). Toilet paper was 
seen in the effluent at the time of sampling (Appendices XI and XII). Whenever 
chlorine was not being discharged, raw sewage could have been discharged. In 
either case, treatment of human wastes would have been inadequate. 

Sediment Contamintints 

Substances such as heavy metals, oils and synthetic organic compounds which 
are relatively insoluablc in water will usually be found in stream or lake 
sediments at concentrations many times higher than can be found in the water. 
Contaminants of this type will also remain bound in sediments for extended 
tinie periods and thus reflect past discharges of contaminants. Many of these 
seeHmentcontamLaants are toxic to aquatic life when concentrations are elevated. 
Presently, the degree of sediment contamination or its pollutional status is 
based on the 1977 EPA dredge spoils criteria. 

Using EPA's criteria as a basis for comparison, all stations had "heavily 
polluted" sediments for a number of parameters. At station A, oil (5500 mg/kg) 
arsenic (12 mg/kg), zinc (A40 mg/kg), lead (90 mg/kg), iron (25,000 mg/kg), 
copper (50 mg/kg) and PCS (10 mg/kg) (Appendix VI) were the contaminants above 
the non-polluted level of the EPA (1977) dredge spoils criteria (Appendix VII). 
These sediment contaminants have probably reached Monguagon Creek via urban 
runoff or discharges upstream in the City of Riverview or from landfills and 
nearby industrialized areas. 

In Pennwalt's discharge channel (station B) and downstream at station C every 
parameter, except Iron, at least doubled in concentration in sediments. In 
addition, cyanide (5-6 mg/kg), cadmium (6-10 mg/kg), nickel (90-120 rag/kg), 
and mercury (2 ng/kg) were found at "heavily polluted" areas. 

Immediately downstream of the Jones Chemical discharges most sediment contaminant 
concentrations (station D) were similar to those found upstream.at Station A or C. 
However, higher concentrations of copper, iron, nickel, lead, zinc and manganese 
existed in the sample collected nearest Jones Chemical. Zinc values were 4700 mg/kg 
in this sample and 2500 mg/kg in the sample across the stream. As Indicated 
before by Stone's data, the Jones Chemical discharge probably contained high 
levels of lead, zinc and iron. Zinc was apparently being precipitated quickly 
once it reached the stream and other metals at lower rates. 

Downstream at station E the concentration of lead (920 mg/kg), nickel (230 mg/kg), 
copper (250 mg./kg), chromiun (390 mg/kg), cadmium (10 ng/kg) and cyanide (12 rag/kg) 
about doubled agaia. Zinc was found at 18,000 mg/kg, an extremely high sediment 
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FIGURE 3. Discharge (#1) from Jones Chemical bearing suspended and settleable 
solids, with associated deposition in Monguaaon Creek, February 20, 1980 
Photograph by Frank Horvath. 
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concentration. These very high levels of contaminants probably existed at 
this location mainly as a result of discharges from Pennwalt and Jones Chemical. 
The marked increase in certain of the above parameters in downstream sediments 
at station E was probably the result of additional loadings of heavy metals 
from Jones Chemical and the chemical reaction and precipitation of these 
substances after the highly chlorinated Jones Chemical discharge were mixed with 
the receiving waters. 

Macroinvertebrates 

Animal communities living in or on the bottom of lakes and streams are the best 
indicators of aquatic environmental conditions. These animal communities are 
ubiquitous in undisturbed streams. Benthic or bottom dwelling animal species 
which together constitute a benthic community live most or all of their lives 
in the water. Aquatic insects, with rare exception, leave the water for short 
periods to mate and lay eggs but their immature larval stages may exist for 
more than a year in an aquatic environment. Aquatic worms (oligochaetes) spend 
all their lives in the aquatic environment. During this extended period of 
aquatic development they react to a myriad of physical and chemical parameters 
and thus are indicators of past environmental conditions. 

A stream comparable in size to Monguagon Creek, under relatively unmodified 
stream conditions, would have benthic communities made up of many species of 
animals without a dominant species or species group. Biomass (weight per 
unit area) would usually be at intermediate levels (lG-50 gm/m^ wet weight) and 
distributed among a number of species. Macroinvcrtebrate density (number per 
unit area) would usually range from 1-5000/m'. Discharges of pollutants in 
sufficient quantities results in marked and easily detected changes in benthic 
commanity structure. Sensitive species or species groups are eliminated and 
the benthic community becomes dominated by more pollution tolerant forms. 
Under moderately polluted conditions some forms may thus reach extreme densities 
and biomass. If pollution is increased further, all the above benthos parameters 
decrease. In the most extreme situations benthic communities are absent. 

The macroinvertebrate communities of Monguagon Creek indicated a degraded to highly 
degraded stream condition (Figure A). Pollution tolerant organi.sms dominated 
the macroinvertebrate community in the sti-dy area. Oligochaetes or aquatic worms 
comprised more than 90 percent of all the macroinvertebrates collected both in 
terms of density and biomass (Appendix VIII). Only at station A were 
significant numbers of midges (Procladius) collected. This animal feeds on worms 
but is less tolerant of extreme environmental stress than oligochaetes. 

Macroinvertebrate densities decreased from almost 2A,000/m^ at station A to 
318/m^ at station D. No macroinvertebrates were found at station E nor in the 
three samples closest to the Jones Chemical discharge at station D. 

Fish 

Only two fish (gizzard shad) were observed in this shallow, open stream. Even 
this was surprising under the conditions. One dead gizzard shad was found just 
below the Jones Chemical discharge. Apparently the fish had died recently as 
deterioration was not evident. The second fish was disoriented and swimming in 
circles as it moved downstream in the vicinity of station E. Total chlorine 
at l.A mg/1 was found at this station and by itself was sufficient to cause 
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Flgure 4, Areas of degradation in Monguagon Creek, Wayne County, Michigan 
February 20, 1980 based on benthic macroinvertebrate community 
structure. 
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death in less than half an hour (Mattlce and Zittel, 1976). 

SUMMARY AND CONCLUSIONS 
* 

Benthic animals communities, or their absence in Monguagon Creek, indicated stream 
conditions that ranged from degraded to completely degraded. Degradation or damage 
to the benthic communities was associated with high concentrations of sediment 
contaminants such as oils, toxic heavy metals, cyanide and high concentrations 
of chlorine in the water. Similar responses of benthic communities to such 
contaminants have been observed many times before (Mackenthun, 1969). Recently, 
Wentsel and Mcintosh (1977) also found ollgochaete dominated benthic communities 
where heavy metals in lake sediments were extremely high (cadmlum-996 mg/kg, 
zinc-14,033 mg/kg, and chromium-2106 mg/kg) and midge larvae were present only 
where heavy metals decreased in the sediment. Given the concentrations of sediment 
contaminants in Monguagon Creek, it is improbable that the elimination of the 
benthic comi.iunity downstream of the Jones Chemical discharge was due only to 
their discharge of heavy metals. The pattern of benthos elimination closely 
approximated the area of stream bottom impacted by the plume from the Jones 
Chemical unpermitted discharge with very high concentrations of extremely toxic 
chlorine. It is therefore very reasonable to conclude that a minimum of 0.15 km 
of Monguagon Creek has been damaged as a result of the unpermitted Jones Chemical 
discharge. 

Damage to Monguagon Creek undoubtedly also extends for the remaining 0.7 km to 
its confluence with the Trenton Channel. Sediment contaminants would surely 
remain at or above concentrations similar to those found downstream of the 
Penn"alt discharge, as most of these substances do not biodegradc readily and 
channel erosion processes tend to transport sediments downstream. It is not 
certain however, that the macroinvertebrate community has been eliminated in 
this lower stream reach nor could any or all damage be blamed with certainty on 
the upstream discharges. Storm sewers and runoff from streets, coal piles and 
the surrounding area would have degrading effects in the lover stream reach. 
Furthermore, it is not certain whether chlorine concentrations have been at toxic 
concentrations to the Trenton Channel in the past because chlorine readily 
reacts and loses its toxicity. 

In order to expedite the recovery of Monguagon Creek several actions should be 
undertaken. A study of Monguagon Creek upstream of the study site and in 
Riverview should be undertaken to determine the source(s) of stream contaminants. 
Pcnnwalt's wastewater treatment should be upgraded to meet NPDES requirements and 
the Jones Chemical discharges should either be eliminated or adequate treatment 
be provided to protect Monguagon Creek. In addition, the highly contaminated 
sediments downstream of Pennwalt and Jones Chemical should be removed, not only 
to facilitate stream recovery but to prevent their discharge to the Trenton 
Channel. 
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APPDNDIX V 

Roycc E. Emilh 
Winaiif.g D.;ic!Of 
Duane R. Egelind 
Dfpuly V.^-iaO'rg ^.rector. 
Dinclor ol Ei5:ntcfing 

Chester WoanisV 
AisiS'.jil Ma-agmj D'l.cior. 
Dtfec'or cf Agministralion 

John E. Breen 
Oirec:jr ol Legal SeiWcti 
John W. Hubert 
O terisr ol finance 
Rex UcCormicX 
Oopurr SfCfelary 

Wayne 
County 
Public 
Works 

v'.'' 

9C0 Wf-st Lafayeltt 
Detroit, MiCht^an 
46226 

313 224. 3620 

On February 20, 1980, 3:00 p.m. Bill Murphy of the Department 
of Natural Resources brought in four samples to be tested for 
residual chlorine. The samples were collected within one half 
of en hour of analysis. 

I tested the samples as numbered belov. 

#2 0.5 P.F.M. free chlorine 4.3 P.P.M. total chlorine 
#3 0.1 P.P.H. free chlorine 
#4 9500 P.P.M. free chlorine 9900 P.F.M. total chlorine 
#5 0.4 P.P.M. 'ree chlorine 1.4 P.F.M. total ch.orine 

9 
All samples tested using D.P.D. method of chlorine analysis. 

"Thxifsas Shocns, Chemist 
Wayne County Public Works 

TS/cla 
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Sediment contaminants In Monguagon (Huntington) Creek, Rlverulew, Wayne County, Michigan, February 20, 1980. ATI values 
In milligrams per kilogram^ (mg/kg) nry weight unless otherwise Indicated. 

Total 
Solids PCB 
t 1260 Cn Cd Cr Cu Fe N1 Pb Zn Mn As Hg Oil 

Station A 

0.18 km upstream 
Pennwalt's Discharge 
mid channel 61 10.0** <1 2 25* 50* 25,000** 17 90** AAO*** 380* 12** <1 5,500** 

Station B 

In Pennwalt's Discharge 
Channel, mid cnannel 

Station C 

57 26.0** 6** 160** no** 32,000** 120** 420** 2,800** 490* 9** <1 12,000** 
00 
I 

0.05 km upstream 
uone's Chemical Discharge 
J.C. side 55 20.0** 5** 6** 
across stream 32 3.2 5** 10** 

140** 110** 37.000** 90** 690** 340** 570** 18** 
230** 130** 29,000** 110** 550** 2,800** 360* 33** 

<1 10,000** 
2** 20,000** 

Station 0 

0.02 km downstream 
Jone's Chemical Discharge 

.I.e. side 
across stream 

49 4.6 8** 6** 160** 130** 33,000** 130** 640** 4,700** 530** 15** 
54 B.l 4** 5 160** 110**31,000** llOt* 590**2,500** 500** 26** 

<1 11,000** 
l** 12,000** 

Station E 

0.17 downstream 
Jone's Chemical Discharge 
mid cliannel 32 6.1 12** 10** 390** 250** 38,000** 230** 920**18,000** 560** 20** 1** 12,000** 

U.S. EPA 1977 Dredge Spoils Criteria 
• moderately polluted 
•• heavily polluted 
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APPENDIX VII 

April V)TI U.S. TPA Drc(l<|ocI Spoil Dir.por-.nl Criloria Classification 
Cuiclcl iiics for Groat lakes Harbors. Values in lug/kg dry v.eight, 
values otlicrv/isc noted. 

Parameter 
Hon 

Pol 1utod 
Moderately 
Pol 1 (J ted 

Heavily 
Pol 1 iited 

Volatile solids % 
COD 
TKl! 
Oil fi Grease (Hexane Solubles) 
Lead 
Zinc 
Asaonia 
_^hde 
Photphorus 
Iron 
Nickel 
Manpancse 
Arsenic 
Cadini u::i 
Ciiromi u;.i 
Barium 

ai PCB's 

<5 
<10,000 
<1,000 
<1,000 

<10 
<90 
<75 
<0.10 

<120 
<17,000 

<20 
<300 

<3 
• • 

<25 
<20 
<25 

5 
10-

1,000 
1,000 

10 
90 
75 

0.10 
120 

17,000 
20 

300 
3 

8 
-80,000 
2,000 
2,000 
60 
200 
200 
0.25 
650 
25,000 
-50 
500 
8 

25-75 
20-60 
25-50 

>8 
>80,000 
>2,000 
>2,000 

>60 
>200 
>200 
>0.25 

>650 
>25,000 

>50 
>500 
>8 
>6 
>75 
>60 
>50 
>1 
>10 

* 
** 

lov/er limits not established 
The pollutional status of sediments with total PCB concentrations between 
1 and 10 nig/kg d-^y weight will be determined on a case-by-casc basis. 



Appendix VIII E&tlmated numbers and wet weight of bentbic macrdnvertebrates per square meter from samples collected with a petite ponar 
(15 X 15 cm) in Monguagon (Huntington) Creek near Riverview, Wayne County, Michigan, February 20, 1980. 

Station 

Location 
Sarple Number 
Sampling Sediment 
Characteristics 

0.18 km upstream 
Pennwalt Discharge 

A-1 A-? A-3 
unconsolIdated black 
organic; detritus 

8 
in Pennwalt's 

Discharge Ch-.nnel 
B-1 B-2 8-3 

gravel clay day 
ooze organic organic 

0.05 km upstream 
Jones's Chemical Discharge 

C-1 C-2 C-3 C-« C-5 
organic organic clay clay organic 

soft gray soft detritus soft day 

Macroinvertebrate Taxa 

Oligochaetes 
wet weight 

tiematodes 
wet weight 

Chironomids 
Procladius 

wet weight 

Estimated no./m' 
Estimated wet wt./m* 

Average no./m' 
Average wet wt./m* 
Average organism wet wt. 

3.268 54,825 
2.6 67.1 

473 
0.4 

7,740 
6.7 

17,501 
11.4 

1,331 
1.9 

5,418 
7.4 

1,032 
0.9 

3.354 
1.0 

4,300 58,635 
3.5 68.5 

23,836 
25.4 
o.oon 

817 
0.6 

8,557 
7.3 

8,084 
6.9 
0.0009 

5,848 
5.6 

43 
0.01 

5,891 
5.61 

8,428 
5.8 

2,623 
2.0 

1,290 
2.0 

258 
0.2 

I 
KJ 
0 
1 

3,689 
3.1 
0.0008 

Station 0 
Location 0.02 km downstream 0.17 km downstream 

Jone's Chemical Discharge Hone's Chemical Discharge 
Sample Number D-1 0-2 0-3 0-4 0-5 E-1 E-2 E-3 
Sampling Sediment sand day black gray day organic organic day A 

Characteristics organic sand fine black black black black gray 9 black organic organic organic organic detritus floe 

Macroir.vertebrate Taxa 

01 igochaetes 0 0 0 129 1,462 0 0 0 
wet weight 0 0 0 0.1 1.6 0 0 0 

Estimated no./m' 0 0 0 0 0 0 
Estimated wet wt./m' 0 0 0 0 0 0 

Average no./m' 318 0 
Average wet wt./m' 0.3 0 
Average organism wet wt. 0.0009 0 
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- >'.z 
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>a.G 
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0.12 
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2-64 an (0.1-2.S") dia. 

0.C6-2.0O im dia. 
Gritty texture 

0.004-0.006 am dia. 

black, very find organic 9 a 
•mSEDDEONESS; 0 > HONE 1 • 1/3 OR LESS 2 - 2/3 CR MORE 

SUBSTRATE CHARACTERISTICS htRo(:;;T 
TYPE CR SIZE SAMPLING AREA 

CLAY Slick texture 

KARL Grey, shell fragiaents 

DETRITUS Sticks, w3o<l, coarse 
plant aiaLerials 

FIBROUS Partially decomposed 
PEAT plant material 

PULPY Finely divided plant 
PEAT aiaterla!, parts 

indistinguishable 

LOGS 6 STIC AS 

5" 

6 IOTA; 

PHYTOPLANKTON 

PCRIPHYTON 

FILAISNTOUS ALGAE 

HACROPHVTES 

I 2 3 4 SLIMES «2> ' ^ ^ * 

0 1 2 3 4 ZOOPLAHKTON 12 3 4 

0 1 2 3 4 mCROINVERTEBRATES 0 1 ^ 3 4 

0 1 2 3 4 FISM 0 12 3 4 

C - 'prent I • Sparse 2 - Moderate J - Abundant 4 - Profwse 
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risH GAME FISH 

ROUGH FISH 

FORAGE FISH 

AQUATIC PLAMS PERIPHYTON FILAHENTOUS ALGAE 

HACROPHYTES 

STREA'tSANK 
VEGETATION; GWSSES BRUSH HEREACCOUS CONIFERS OECIO'JOUS BARREN OTHER 

KACROEENTHOS QJAIITATIVE SAHPLE CHECK LIST (INDICATE DOHHAWT CROUPSl 

SPONGES ORAGOriFLIES RATTAREC MAGGOTS 

HYQRA DAMSELFLIES MIDGES 

FLATHOiV« TRUE BUGS STONEFLIES 

ROUKO'.nP.US BEETLES MAYFLIES 

LEECHES AQUATIC CATTERPILLARS -BURR0WER5 

HATER MITES ALOERFLIES -SHItWERS 

SCH8UGS HaLGSAMITES -CLINGERS. SPRA'AERS 

SCUDS CRANEF lES CAODISFLIES 

CRAYFISH NO-SEE-UHS -FREE LIVING 

SNAILS-LIMPETS BLACKFIIES -PURSE CASE KARERS 

aAMS DEFRaiES -TUBE CASE MAKERS 

AQUATIC EARTH^'ORMS HOSOUITOES -SAODLECASE MAKERS 
SKIPEaiES -NET SPINHERS OR RETREATMAKERS 

NOTES, ETC. 

SmtloM A 

X: X 0 



-23-

APPENDIX X 
mCrtlCAri Drf-.ntT;;! CF Wr.u^AL FE'.nj^CFS 
WATftl QUAL Cf OlVILICiN 

BioncY srnioM 
SfRfA.i PKOCifH A;stSS.M£nr 

StAtton N„-bMr 1 nves t UJ, t cr (V) ^S /r'j/'l AV/J f 'H ̂  

D'te PunrcGRAPH MJICER / > S, / / 7 

EOOY OF wArcR /v:^A_v,y'Zi.7.''-V- lOCATicfi /?^vr-rZ V/ :'j J 
cojfiTY ^ T"'' /Lijs<^y> 

REA30N FOR suRvrr <To^C,/•.'cr/'"'/C/^L- • pC/^y'^-yi-T ;? / 

VICINIT* LAiiO USE: Forest Mostly Urban Mostly Agriculture Other _ /ELQUE. TJ^LE.. ̂  
Ave. STREW •••'IDTH S m AVE. STREAM 0£Prn_C/._J VELOCITY > C' i 1 mo STKEAH km 

STREW SHADIRO: Open PirtlyOpen Shaded STREAH TYPE; ColJxJter Wamwater 

WATER TEKP. // °C AIR TEnP. S 'C WEATHER: Sunny-Partly ClomW-Cloudy- Rainy CAH u/j: Yes ^ 

CHAVNELIZEO: No CHAICiEL EROSION: Hone — Sllgh; — Moderate— Severe HIGH WATER MARK 

SECCri! DISC TP.ADS: m TURBIDITY: Clear— Slijhtly Turbid - Turbid - Opapue IMTER COLOR .-m_ 

WATER SDORS; Normal Sewage Petrolewn Chemical Other 

SURFACE OILS: None Slick 

km 

Sheen Globs Flecks 

SEDIMENT ODORS: 

SECIMENT OILS: 

OEPOS'TS: 

Normal 

Absent 

Sludge 

Sewage Petroleum 

Slight Moderate 

Sawdust Paperflber Sand 

Chemical Other Anaerobic 

Profuse 

Relict Shells Other 

ARE THE U'.DERSiuE; Or .STR/IFS W-.ICH ARE NOT DEEPLY IMT.EOOED IN SUBSTRATE DLACkY YES NO /J/i 
TLO'X 

SUBSTRATE VELOCITY 
TYPE m/sec 

CHARACTERISTICS 
OR SIZE 

PERCENT IN 
SAMPLING AREA 

BOULDERS*. 

RUBBLE* 

GRAVEl* 

SANO 

SILT 

.1.2 
" (.3 fps) 

>0.6 
(»Z fps) 

>0.3 
(.1 fps) 

.0.2 
(.0./ fps) 

.0.12 
(>0.4 fps) 

2S6 nn ( 10") dia. 

64-2S6 an ( 2.1-10') dta. 

2-64 an (0.1-2.S") die. 

0.06-2.00 an dia. 
Gritty tea Curt 

O.OC4-O.O06 an dta. 

black, very find organic 

SO 

so MUCF-IRiO -0.12 
(.0.4 fps) 

*mBEUOEDNESS: 0 • NONE I > 1/3 OR LESS 2 < 2/3 OR MORE 

SUBSTRATE 
TYPE 

CHARACTERISTICS PERCENT IN 
OR SIZE SAMPLING AREA 

aAY Slick teiture 

MARL Grey, shell fragaents 

DETRITUS Sticks, wood, coarse 
plant materials 

FIBROUS Partially decoaposed 
PEAT plant aYaterlal 

PULPY Finely divided plant 
PEAT aatcrial. parts 

Indistinguishable 

LOGS t STICKS 

BIOTA: 

PHYIOPLAHKTON 
PERIPHHON 

FILAMENTOUS AlCAE 

MACROPHTTES 

_0_ I 2 J 4 SLIMES 

0 1 2 3 4 ZOOPIAIIKTOH 

01234 HACROINVERTEBRATtS 

0 1 2 3 4 riSH 0 

3 4 

3 4 

3 4 

3 4 

G - Ao-ent 1 - Sparse 2 - Moderate J - Abundant 4 - Profuse 
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FfSH GAflE FISH 

ROUGH FISH 

FORAGE FISH 

AQUATIC PLAflTS PERIPHYTOH FILAMENTOUS AL«E 

MACROPHrrES 

STREAMSA'iA 
VEGETAriO.'l; GRASSES BRUSH HERBACEOUS CONIFERS DECIDUOUS BARREN OTHER 

4 
HACROBENTHOS Qt'AinATIVE SAMPLE CHECK LIST (IHDKATE POUNANT GROUPS! 

SPOriGES DP.AGONFLIES RATTAILEO MAGGOTS 

HYDRA OAMSEL FLIES MIOGES 

FLAT'/)P.MS TRUE BUGS STONEFLIES 

ROUNOHT.RMS BEETLES MAYFLIES 

LEECHES AQUATIC CAnERPILLARS -BURROWERS 

HATER MITES ALDERFLIES -SHIMMERS 

SOMBUuS HELLWAMITES -CLI'IGERS. SPRA'AERS 

SCUDS CRAUEELIES CA301SFLIE5 

CRAYFISH NO-SEE-UMS -FREE LIVING 

SNAILS-LIMPETS BLACKFLIES -PURSE CASE MAKERS 

CLAMS DEERFLIES -TUBE CASE MAKERS 

AOUATIC c.„. .HHORHS HOSOUITOES -SAODLECASE HAKEfiS 

SHIPCaiES -NET SPINNERS OP. RETREATMAKERS 

m 
MOTES, nc. 
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• FISH 

f 

WMt FISH 

ROUGH FISH 

FORAGE FISH 

AQUATIC PIANTS 

KAGKOPHms 

PERIPHTTON FILAMENTOUS ALGAE 

STREAMBAMK 
VEGETATION: GRASSES BRUSH HERBACEOUS CONIFERS DECIUUOUS BARREN OTHER 

KACROaENTHOS QUALITATIVE Sftr'TLE CHECK LIST (IHniCATE OOHTNAIIT CROUPS) 

SPONGES ORAGOtlFLlES RATTAILEO MAGGOTS 

HTDRA DAMSEL FLIES HI0GE5 

FLATVORHS TRUE BUGS STONEFLIES 
ROUNOWORHS BEETLES MAYFLIES 
LEECHES AQUATIC CATTERPILLAP.S -BURRQVERS 

WATER MITES AL5ERFLIES -SHIIWERS 

SOHBUCS HELLGRAMITES -CLINGERS. SPRAWLERS 

SCUOS GRANEFLlES CACOISFLIES 

CRAYFISH NO-SEE-UMS -FREE LIVING 

SNAILS-LIMPETS BLACKFLIES -PURSE CASE MAKERS 

CLAMS DEERFLTES -•PJBE CASE MAKERS 

AQUATIC EAR.'.fllORMS MOSQUITOES -5A0QLECASE MAKERS 

SHIPEFLIES -NET SPINNERS OP. RnREATMAKERS 

NOTES. ETC. SHOTS. OH JrlLH^ 

gTfit/ON (L 

fU>t»J 

© C5 
t-vx 

MX 

of-

r 
0 c J I H 

C'l X 

/ '' c pipe 

-K 
l0''/,i£-j CfM^fTT 

fouer 

-^o G" S 
C/y fTMic. «q I 
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APPENDIX XII 

fUCHiWi nEFA:5TM[.-ir CF .V.tHFi.!. KLSn'Nf.E: 
HATER OI;ALII* OlVIi:';;; 

BIOIOST SECriOM 
STREAM PRODLEM ASSESSMENT 

3 Invest igdtnrCs} ^ ^ j T H' Stltton Njn&er 

0«tr rv. ! ̂0 ! P.'? TIHE / ?.' V S" PiOTONPAPH NUMBER " 

BODY or UATER A;.W._VC. LOCATION 

CCONTY /-//C ' 

REASON FOR SLPVE T_ ^0 /yCh'.^A "U!^. ^ JL ^ tWr ^T_ M/1 f.. 

WICINITT EANOUSE: Mjstl> rnr^st Mostly llrbjn Mostly Agriculture Otfier /rS/ O./S /"/f /" /'" 

AVE STREAM iiiOTh m AVE. STREAM DEPTH Q'S—!' VELOCITY 0 • t m STREAM km C • 

STREAM SMAOING; Onen Partly Open Shaded ^HEAM TYPE; Coldvater Hanrwater 

WATER TEMP._7!_Z- _'E AIR TEMP, J" °C HEATHER: Sunny-Partly Cloudy-Cloudy- Ratny CAM u/s: Yes Jio ^kn 

CHANNELIZED: No CHANNEL EROSION: None — Slight — Moderate — Severe HIGH HATER ;S'.Ri; • / S" m 

SECCHI DISC TR.'.NS: • n TURBIDITY: Clear— Sligntly Turbid — Turbid - Opaque HATER COLOR 

WATER OOORS: Normal Sewage Petroleum Chen lea I Other 

SURFACE OILS: None Slick Sheen Globs Flecks 

SEDIMENT ODORS: 

SEDIMENT OILS; 

OEPOS'TS: 

Normal 

Absent 

Sludge 

Sewage Petroleum 

Slight 

Sawdust 

Chemical Anaerobic 

Profuse 

Other 

Moderate 

Paperfibcr Sand Relict Shells Other 

ARE THE UNGERSIGCS Of STGNES WHICH ARE HOT O'.EPLY IHSEOOEO IN SUBSTRATE BLACK? YES NO /V/? 

SUBSTRATE 
TYPE 

"?LOiJ 
VElOCilY 
m/sec 

CilARACTER.'STICS 
OR SIZE 

PERCENT IN 
SAMPLING AREA 

BOULDERS*, 

RUBBLE* 

GPJ1VEL* 

SAtIO 

SILT 

twcY.-Mun 

>i.z 
(>3 fps) 

>0.6 
(>? fps) 

>0.3 
(>1 fps) 

256 en ( 10") dia. 

64-256 on ( 2.1-10") dia. 

2-64 an (0.1-2.6*) die. 

>0.2 0.06-2.00 mm dia. 
(>0.7 fps) Gritty teature 

>0.12 
(>0.4 fp , 

•0.1? 
(•0.4 fps) 

0.004-0.006 rm dit. 

black, very find organic 

•IMBEOOEONESS: 0 - NONE I • 1/3 OR LESS 2 . 2/3 CR MORE 

SUBSTRATE 
TYPE 

CHARACTERISTICS PERCE.NT IN 
OR SIZE SAMPLING AREA 

CLAY Slick texture 

MARL Grey, shell fragments 

DETRITUS Sticks, wood, coarse 
plant materials 

FIBROUS Partially decomposed 
PEAT plant material 

PEAPY finely dtvlde.l plant 
PEAT Mterial, parts 

Indistinguishable. 

LUGS 6 STICKS 

?.'»>!.*• 
PHYTOhLANKTON 

PERIPIIYTON 

FILAMENTOUS ALGAE 

MACROPHYTES 

1 2 3 4 SUPCS 0 

1234 ZOOPLANKTON 0 

1 2 3 4 WCROIKVERTEBRATES J0_ 

1 2 3 4 FISN 0 

3 4 

3 4 

3 4 

3 4 

»b«»nt I - Sparse 2 - Moderate S - Abundant 4 - Profuse 
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h'AD 
riSH WHE FISH 

ROUGH FISH 

FORAGE FISH 

0-/7 7.r^A'0^ UL^JDt^/d £: S Suj/r.\i 

ffj c//i<Lcez Nt'/^K r/v^ 

AQUATIC PLA:,rS PERIPHYTON FILA.MENTOUS ALGAE 

NACROPhYTES 

STREAHSANA 
VEGETAMON: GRASSES BRUSH HERBACEOUS CONIFERS DECIDUOUS BARREN OTHER 

KACROSENTIPS QUALITATIVE SAMPLE CHECI: LIST (INDICATE DOHINAHT GROUPS) 

HY 

KPONGES ORAGOUFLIES RAUAILED MAGGOTS 

HYDRA DAHSFLFLIES HIOGES 

FLArORHS TRUE BUGS STONEFLIES 

ROUNQV.ORKS BEETLES MAYFLIES 

LEECHES AQUATIC CATTERPILLARS -8URR0HERS 

HATER 'IITES ALOERFLIES -SWIWERS 

S0W3UGS HELLGRAHITES -CLIMERS. SFRA'AERS 

sams CRAIIEFLIES CADOISFLIES 

CRAYFISH HO-SEE-UMS -FREE LIVING 

SNAILS-LIirETS BLACItniES -PURSE CASE MAILERS 

aAHS OEERFLIES -TUBE CASE MARERS 

AQUATIC EARrWRORHS fOSOUITOES -SADOLECASE HAYEPS 

SNIPEFLIES -NET SPINNERS OR RETREATVAKERS 

vHOTES, rc. 

K 

* 0£"S 

B.I ^ 
I >}•' 
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APPENDIX XIII 
MlCHir,»'( orp."ni«['ii or r;vvjRCfs 
MAItR QJV.IK OlViSlOd 

Bintnar 
STRfAM RKOMtX ASU'AIEfir 

Station Kvi^h«r tnve i 119J tor (s) A'J±^ ̂ Jd-O. fL -

Dite £j_ /j;> ... RHOTCORAPH MUMutR _ 

BODY or -.nrfs LOCATION /v^ ̂ v; 

cou'iTy__/;,'//r t'VViT - X rwp /'/•.g/C U/C ' . 

RfAsoii rcp siRvcY -J~c/A^£' S__dL.^B.dl.'-iy.kiCdT-^2>./.y ^ fAldO. 

VICINITY LAND JSC. M»vtly forrit ttoMly llrbjn Kovlly AQritulturr OthLi f {J Z !/"j L-

AVL. STR-?•••: '..'K.TII / j n AJC. STRLAT DLPTH Q. U in VELOCITY C. / ms STREAM Am 

STREAM SdAOIH!:; Open Pcirtly Open Shided STREAM TYRE; Coldwiter Wormwiter 

MATER TEMP. 1, 7 'C AIR TEES'. 5*. d 'C MEATHER; Sunny-Pjrtly Cloudy-Cloudy-Rdiny 0AM u/5; Yes Ho_ 

CHAR:,CLUED; Y_et^ No CHAMIEL EROSION; None — SUQht — Moderate— Severe HIGH WATER MARK /S" 

SECCHl DISC TRAI.S; a TUR8I0ITY; Clear— SI iqhtl^Turbtd - Turbid - Opaque WATER CfiLOR -

MATER ODORS: 

SURFACE OILS; 

_IUB 

m 

Normal 

None 

Sewaqe 

Stick 

Petroleuei 

Sheen 

Chraica) ether 

ClobJ Flecks 

SEDIMENT ODORS; 

SEOIHEHT OILS; 

DEPOS'TS; 

Norma I 

Absent 

Sljlqe 

Sesi-age Petroleum Chemical 

SIl9ht Moderate 

Sawdust Paperfiber Saml Relict Shells 

ARE THE UN-EKSIDES OF i^UlES sHICH AME NOT OtiPLY IMSEUDtO IN SUBSTRATE BLACF? YES 

Anaerobic ' Other_ 

Profuse 

Other 

TO 

SUBSTRAEE 
TYPE 

BOULDERS'. 

RUBBLE* 

GRAVEL* 

SAND 

SILT 

rLu:. 
VELOCITY 
n/sec 

CHARACTERISTICS 
OR SIZE 

PERCENT IN 
SAMPLING AREA 

>1.Z 
" (»3 fps) 

>0.6 
(>Z fps) 

>0.3 
(»1 fps) 

>0.2 
(.0.7 fps) 

>0.12 
(>0.4 fps, 

•0.12 
(0.4 fps) 

ZS6 am ( TO*) dU. 

64-2S6 an ( 2.1-10*) dia. 

2-61 ™, (0.1-2.5") dIa. 

0.06-2.00 en dia. 
Gritty teaturt 

0.004-0 006 aan dia. S" 

black, very find orqanic 9t> Mucr-Mun 

•IMBEDDEDhESS; 0 ' NONE I = 1/3 OR LESS 2 • 2/3 CR HORE 

SUBSTRATE 
lYPE 

CHAPJICTERISTICS 
OR SUE 

RE.RCE.-IT IN 
SA'VUNG AREA 

CUT Slick teature 

MARL Grey, shell fra9mencs 

DETRITUS Sticks, wood, coarse 
plant aaterlals 

FIBROUS Partially decomposed 
PEAT plant material 

PULPY Finely diviJeJ plant 
PEAT material, parts 

Indistlnqiiishable 

LUGS 6 STICKS 

v5-

PHYTOPIAHKION 

PERIPMYTON 

FILAMENTOUS ALGAE 

HACROPHYTES 

0 I 

0 1 

0 1 

0 I 

1 4 

3 4 

3 4 

3 4 

SLIMES ? 3 4 

ZOOPLANKTON 0 1234 

MACBOWVERTEBRATIS _0_ 12 3 4 

FISH 012 3 4 

G • Ab-ent 1 - Sparse 2 • Moderate J - Abundant I - Profuse 
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FISH w;it FISH 

ROUGH FtSH 

FORAGE FISH 
ourFp.L^j A'j>r /.vrT/ 'v^. 

AQUA71S PL.i.MTS PERIFHTTOH FRAHEIirO'JS ALGAE 

KACROPHYTES 

STREP.H3AHK 
VEGETATIO'l; CLASSES E7Lli;i HEFAtrEO'iS COMFERS OECIOUOUS eAR'tS OTHER 

m 
HACROaEWTEOS Qi.'ALITATIVE SA:TPLE CHECK LIST (INDICATE D011WMT GROUPS) 

SPONGE' ORAGOflFlIES RATTAILED HAGGOTS 

HYDRA DAWSELFLIES HIOGES 

FLAT>flfl"S TRUE BUGS STO.NEFL IES 

R0'JHl3'.ICR.-TS BEETLES HAYFLIES 

LEECHES AQl'ATIC CATTERPILLARS -BURROUESS 

WATER '!ITE5 ' ALOERFLIES -SHI--:ERS 

SCHBL'GS HELLGRAHITES -CLIGGERS. SPRA'A.ERS 

SCUDS CRA'IEFLIES CACDISFLIES 
CRAYFISH NO-SEE-UMS -FREE LIVIM 

SfvAILS-LI'lFETS BLACRFLIES -PURSE CASE HARERS 

CLWS DEERaiES -TUBE CASE HARERS 

AQUATIC EARTH'JOR^S HCSOUITOES -SAOniECASE fTARERS 

SNIPEFLIES -NET SPINNERS OR RETREAT-AYERS 

A ROTES, rc. 

STfiin^N !2> 

ftOvJ 
LixyfT 

0 2)J 
>'/ ^ 

D3 y 

/' / ,0"htr -D-i. 

D.1 k 

\ ̂/JC/V/9A'tf/.V6. U/fW 
raiier ^ ^•S-7 <> 
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MICHIGAN DEPARTMENT CP NATURAL RESOURCES 
ENVIROHHENTAL PROTECTION BUREAU 

POINT SOURCE STUDIES SECTION 

Report of an On-site Toxicity Evaluation 
Conducted at 

PENNNALT CORPORATION 
All Outfalls No. 820293 

Wayne County 
Wyandotte, Michican 

July 7-11. 1980 

report. Information on the other discharges can be fovmd in the 19;: •r.i jst'wl 
survey report by Boersen and Erlckson. The industrial survey and t:\ city 
evaluation were conducted concurrently. 

A portion of the process effluent was treated with SO? to re. ;.; •: vn -i-o 
which is occasionally present in the effluent. Chlorine is a xnc>.r. 'cant. 
Running simultaneous studies with and without dechlorination sirpiifies the 'Cent; 
fication of other toxicants which may be present in addition to cnlcr -.-. 

Effluent COD'S could not be determined. Chlorides in excess of 2.' :j -t.'l 
Interfere with the test procedure making the analysis inaccurate or i .-critic 
to con^lete (APHA, 197S). 

D..r-:n'j July 7-11, 19RD, an or,-site toxicity evaluation was conducted on 
tfp rrtcFss offi:,onl ficm outfall 820223 (005) at Pennwalt Corporation, Wyandotte. 
Fat.'eii ninr.c>.- iPJic^'riljs pronelas).with a mean length of 45 mm served as the 
test scy.l.-s in tKi ti-o ccntinuous-fTow tests, in Test A the effluent was tested 
wit-cut acdi'-.una! t.-e.nnynt. In Test B. sulfur dioxide gas was first added to 
f'c jffi.cnt to rt-' ,c cblorine and then tested. In both tests the effluent was 
•cutel;/ t-./ic. !-e u5-l.o;tr LCEO for Test A was estimated at 57t effluent with 

St; confid-jc.tf: lirits of 507. and 66T. In test B the estimated 96-hour ' 
t;:' /.ar ci' e^flu'-nt w;fh approxiciate 95% confidence limi^ of 50% and 75%. The 
r.-:r.y i" LCSC's was due to the test design rather than the presence of chlorine. 
Tf? .-?»s ;>er: tnlpride concentration ranged from 5,400 - 9,700 mg/1 and was the most 
prc--,!:;;e ca.jse of effluent toxicity. 

b-.tfari 228223 (D'J5) discharges directly to the Trenton Channel of the Detroit 
Piver. T-e se.er.day, once in 10-year low flow (TQIO) for the Detroit River is 
acrrc/irately ??],000,000 IWday. At the observed average flow rate of 6,100 

e'fi.jert from C20223 (005) would constitute 0.051 of the river volume 
allc'ied as a mixing yone during the 7010. At that concentration, the effluent 
w.-.ulc "cCt tie recommenced long term safe concentrations and would not be han#-
ful to aouafic life at the edge of Pennwalt's mixing zone and beyond. 

Effluent samples collected during the 96-hour study were compared to the 
I imicacicr.s :c-t down in Pennwalt's NPOES Permit No. MI0002381 and Final Order 
••0. :931. based on titse comparisons, the limitations were met during July 7-11, 
i?2G. 

D'.-r.-t cvp-jrisor.s with past toxicity data collected for outfall 820223 (005) 
cic diif'cult to mi'xp due to differences in test methods and species. However It 
apccar.. f.iiat t.-.e effluent toxicity has decreased, probably as a result of pro-
d.ctic,- chan;c-i and inyoved pH control. 

-errvialt Ccrponation has seven Outfalls to the Trenton Channel of the Detroit 
i.e.-. fjr tne-.e only 820223 (DOS) was evaluated and will be discussed 1n this 

Plant Processes 

Pennwalt's inorganics plant produces chlorine, caustic soda, c 
amnonium chloride and muriatic acid from salt brine, scrap iron, j--. 
raw materials. A process schematic is depicted in Figure 1. 

During the study period, production was considered no'-rol. 
plant operates 24 hours/day, seven days/week and employs 300 petsie 

Water Supply, Wastewater 6 Treatment 

The process and cooling waters used in the operations which c;.-c 
outfall 820223 (005) are obtained from the company's south . . 
the Trenton Channel (Figure 2). Intake water receives coarse sc-cji-
periodically chlorinated. Domestic water is supplied by the Cit,.' C"' 

: .i-.j ;s 

Seal water from the-liquid ferric pumps, chlorine cell room d;-.'; . ash 
•liter from the evaporators, wash water from the tank room and bacr .E-; f-;:-
two of the filters used to filter caustic are discharged via oufr".'.! .(DCS). 
The wash waters from the evaporator department and the caustic fi'.;?'-; -.r-j tns 
main sources of the chlorides and sulfates found In the effhjent. 

The combined waste streams are provided settling in cne of t-x.h lino 
lagoons. Following continuous pH adjustment with carbon dioxide, ac'd 
or caustic, the wastewater is monitored and enters a 2, nd Esu—.y 
Drain prior to entering the Detroit River. The laqoon which is net rns used 
for settling is dredged and the solids disposed of by deep well i.-;:;:. :;r. uiarifie-
underflow from the brine purification process serves as an injectir-i '.uv. .u:>y 
wastewater generated from the replacement of the asbestos diapt.rc—s in. the chlorine 
cell room Is also pumped to the Inactive lagoon. 

Sanitary wastes are discharged to the city sanitary sewer syste-. 

Test Procedures 

An Environmental Protection Bureau (E.P.B.) mobile b1ca.-;say un-'t :s used 
conduct the two on-site continuous-flow tests during July 7-11, Incu. -ffiuo-. 

rrnf 
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fror ojtfall 820323 (005) and Detroit River water from 200 feet upstream of 
820223 (005) were combined to create the various test concentrations. Both 
strea-s were passed through a heat exchanger to minimize temperature differences. 
The river water (diluent) was filtered through one inn mesh screening just prior 
to use in the diluter systems. 

In Test A the final effluent was pumped directly from the outfall to the 
delivery system and was identical to wastewaters actually reaching the Detroit 
Siver. A Riley-yuerthele proportional diluter delivered nominal concentrations 
of 100, 88, 7S, €6, 50, 33, 25, 12 and 0 (diluent control) percent effluent to 
tte five liter test tanks. Each tank contained approximately five liters of 
test solution. Ninety-nine percent volume replacement occurred every two hours. 

In Test B sulfur dioxide gas (SO2) was added to the effluent to remove any 
chlorine that might have been present. A Riley-Huerthele diluter delivered 
nominal concentrations of 100, 75, 50, 25, 12 and 0 percent effluent to a second 
set of five liter tanks. Each tank contained about 2.7 liters of test solution 
with 59". volume replacenent occurring hourly. 

Every test concentration was replicated. Delivery volumes to each tank 
were checxed twice during the study period. Actual effluent concentrations in 
the test tanks were determined from conductivity measurements to verify diluter 
accuracy. 

Fathead rir.nows (Pircphaies pror.elas) lest than a year old with.a mean 
weight of one gran and a mean length of '^5 mm served as the test spectes. He 
fish were collected from a private pond in Jackson Cewity on April 11, MM. 
Tney were given prophylactic doses of formalin and neemyein eulfetg 
taioed at ih«._Point 5ioe."re St-jdios it'-s.aco. -. The van? dtKftinw 
th-tVuif Ai.«v *auir tw. s u hours at 22-N 'C prior to Me<ta«. 

The fish ware lendonly selcctM and placed in the test tairtis beginning at 
13*5 on July 7. Loading raUs for Tests A and B were ten and five fish per Unk 
respectively. The anirals were observed freoucntly throughout the 96-hour period 
for Jigrs of ttress. Hortality was assessed at 2, 7, 18, 24, 48, 72 and 96 hours 
.Tables 1 - 2). The 9£-hour LCSO's were estimated using the binomial test. 

Grab sarcies of the diluent, effluent and test solutions were analyzed on-
site for certain parameters. The diluent and effluent were sampled from taps 
in the mobile laboratory, test solutions came directly from.the fish tanks. 
The results of the on-site physical and chemical analyses are given in Tables 
6 • 3. 

In addition to the on-site analyses, the effluent temperature, pH and 
diluent temperature were continuously recorded. 

Twenty-four hour composite samples were collected directly from outfall 
S20223 (OCi) and the Detroit River. An automatic air probe sampler composited 
the process effluent at 15-20 minute intervals. The river (diluent) samples 
were continuously cor.posited in a submergible jug. Extractable organic con
taminants for both streams were analyzed from 4-portion grab-composite samples 
collected in glass. Grab samples were collected for parameters that could not 
be co-posited and to provide data on concentration ranges. The samples were 
presc'ved according to Table 10 and shipped to the E.P.B. laboratory in Lansing 
for a.nalyses. The results appear in Tables 3-5. 

The effluent flows reported for the toxicity evaluation were ip'.ai.-ed from* 
the company's July Monthly Operating Report (MOR). The mean monthly discharges, 
developed by NOAA for the period of record 1936-1974, were used to calculate 
the Detroit River drought flow. Flow.estimates for Pennwalt's mixirc zor.e were 
provided by the Army Corps of Engineers. 

Results 6 Discussion 

Process effluent from outfall 820223 ( 005) at Pennwalt Coroe •ari.an was toxic 
to fathead minnows on an acute (short-term) basis. The 96-hour LC;': for the 
effluent without SOj treatment (Test A) was estimated at 571 efflur: t .vlth 

'approximate 95X confidence limits of 50 and 66T. For Test 8 wi:"- S-j-crejted 
effluent, the estimated 96-hour LC50 was 61X effluent with approwi: : ::- SPI con
fidence limits of 50 and 75X. 

The LC50 is that effluent concentration lethal to 50T of the 
within the expressed time period. The LC50*s and 957 confidence 1 
here are conservative estimates due to the lack of partial rortel: 
two concentrations. Partial kills are required to generate stat'-
LC50 values. 

cTpj'iVsms 
presented 

-.h al leav. 
' 1. tpuhd 

The onset of stress and mortality was rapid in the toxicit-. teibs. Fish . 
in 88X and 1001 effluont wore severely affected less than an w^.r. S>-irt«ms 
iaclodad iHmerrhaglng. gasping, gaping mowtMe, peer belenca anc r- - ;.:i,hn. 

-^-''•'rr.irMiitnes ware ne^. 
-inann Ma tMt fisn •H» tt* effleant eene«>t«at c-« ' •§« 
bmgaa to slSn elMf ft street. Within twHM howrs the entmelv ir 1., effluent 
wre #Md. WMM mm ftegt M newe, ell fish in amwnt cencentrjtions of 
MX ad gigpMd tad oainta. In the remaining 72 hours of the s:c\-. only c -o 
nor* death occurred. The toxicity data are sirmarized in Table, 1 - : for Tests 
A ata B. 

A major test fish kill occurred between 1100 and 1230 on Ju".;. 3. Tr.e 
sharp upturn in mortality corresponded to an increase in conduct!v:which 
began after 1040. Effluent concentrations where the measured cordjcpivity 
aeualed or exceeded 2'.,400 isnhos were rapidly fatal. Fish in cc'ctv :ra;ions 
•here the conductivity was 15,900 unhos or less, were only slightly stressed, 
or unaffected. 

The highest conductivity reading of the study wascidi 
10 (Table 6). At that time the conductivity measureilfjT^ 
effluent. Fish in the SOX effluent containers became nyperai 
oriented. By 1425, the conductivity had dropped to 26,500 umhos 
seemed to recover. 

500 u-hc^ the 

..p fish 

Based on effluent composite and grab sample analyses the rrs: .--zriple 
toxicant was chloride. No other parameter was present in enouch g., .: -.i-.y to 
explain the mortality observed in both tests. The chloride ccnpenp;I'cr. e.eraccd 
8000 mg/1 (j for 2 composites) and ranged from 5400 to 9700 rc/l. Tie -ayfr.-
measurod level occurred during the fish kill on July 8, althcvch the jr.t-.,.-.": -sxir uh 
for the study period is unknown. The chloride concentration was prpbablv even 
greater on July 10 when the conductivity reached 31,400 umbos. 
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Table 3 Laboratory atMlyses of effluent coavoslte aeiaple* collected frcn outfall 
820223 (DOS) at Pennualt Corporation. 

Sample Period Free 
To 

Coaputed flow rate' (M3/day) 

COO 
TOC 

Phenol 

Nitrite 1 nitrate nItrogen-N 
Annonla nitrogen-N 
Kjeldahl nItrogen-N 
Orthophosphates-P 
Total phosphoru»-P 

Chlorides 
Sulfate (SO^) 
Bromide 

Suspended solids 
Dissolved solids 

7-7-80 - 1555 
7-8-80 - 1555 

6.100 

7-9-80 - OSlO 
7-10-80 - OSIO 

5,900 

SOL fco/day mg/'l kq/d=.:. 

W* INT 
>.« 9.8 1.8 n 

a c.oai " < 0.005 -
0.41 2.5 0.44 2.i 
9.18 1.1 0.30 1.Z 
0.33 2.0 0.96 3. y 
•3.02 0.1 — •-
0.05 0.3 0.054 0.2; 

Tptal 
.lal 
Total 
Total 
Total 
Total 
Tol:l 
Total 
Total 
Total 
Total 

riLdnlim) (Cd)^ 
toronVc ',0;V •• 
copper (Cu 
nickel (N1 
lead (Pb) 
zinc (Zn) 
Iron (Fe) 
magnesliaa (Mg) 
sodium (Na) 
calcliM (Ca I 
mercury (Hg1 

.5'JO 46,000 8,500 5C.0-C. 
,200 13,000 

< idS) 
7,1:.: 

27 160 29 1:0 . 
.000 98.000 15,000 88,CCC 

0.04 0.2 < 0.002 
0.05 — < 0.005 . --
0. 0. « O.MZ 

< 0.05 • • O.OCu O.OJ 
< 0.005 .. < 0.005 
< 0.05 .« < 0.005 

0.59 3.6 0.96 :.7 
1 6 2 lu 

>.800 41.000 6,500 38,CCC 
14 85 17 100 

< 0.001 — < 0.001 " 
wg/l ug/l 
— " 0.3 O.OC2 -- — < 0.1 --.. < 0.1 .. 
.. .. 2 0.01 

10 

U* 

0.05 

- 0.02 
1 0.1 o.::;6 

— • — 0.2 c. :-3i 

PCB 1242 
PCS 1254 
PCB 1260 
01-n-butyl phthalates (DBP) 
B1s(2-ethylhexyl) phthalates 

(DEHP) 
Persistant chlorinated 

hydrocarbons 
Hexachlorobutadlene (HCBO) 
2.4,6 Trichlorophenol(2.4.6TCP) 
pentachlorophenoV (PCP) 
1 - Flow rate used to compute kg/day - calculated from company HOR'lKelsh-.ed average). 
2 - INT • Interference 
3 - Test method not approved. 
4 - U • undetected 
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Table 5 Laboratory analyses of grab samples collected during 7/7-11/80 at Pennwalt Corporation. 

Total cadmlian (Cd) 0.03 o.ot .. -- < 0.002 
Total chromium (Cr) < 0.05 < 0.05 " " 0.006 
Total copper (Cu) 0.O2 O.Od — o.wie 
Total nickel (Ni) < 0.05 ' 0.05 -- — — 0.005 
Total lead (f'b) ' 0.005 4 0.005 -- • -- < 0.005 
Total zinc (7n) ' 0.05 < 0.05 -- -- — 0,02 
Total iron (le) 0.35 1.0 — -- 1.6 
Oil r.rr.r.n M.p.) '1 ' 1 -- - 1 1 3 
Oil tr f.'i-.;-,' (Or.iv. ) < ? '2 -- - i < 2 2 

Sampling Location 820223 (005) Octroi' River (Diluent) 
Date 7-7-80 7-8-80 7-8-80 7-9-80 7-7-BO 1 7-9-80 
Time 2400 1010 1340 1338 2200 1338 

Teiiperature {*C) 27 30 — — - — 
aw/T mg/l "9/V "9/V n*)/) mg/l 

COO IKT' INT .. 8 
TOC 1.4 1.9 — ~ " 2.4 

Phenol — — — " < 0.005 

HitrHe & nitrate nitrogen-N 0.32 0.34 • • 
Anmohia nitrogen-N 0.15 0.24 0.21 -- • • — 
Kjeldahl nitrogen-H 0.44 0.92 " — • .— . --
Ofthophosphates-P 0.02 0.03 -- — — — 
Total phosphorus-P 0.04 0.07 — — •• •• 
Chlorides 5,400 8,500 9,700 .. .. 
Sulfate (SO4) ^ .- .. 2,600 — — --
Total bromides^ -- -- < 10 •- — -- • 
Suspended solids 6 19 .. .. 
Dissolved solids 12,000 20,000 •• 
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The chloride concentration corresponding to the 96-hour LC50 of 57t effluent 
is esttTJted to fall somewhere betwen 4600 and 5500 mg/l. These estimates are 
derived fro-i the average chloride concentration (8000 mg/1) and the concentration 
at which the July 8 fish kill occurred. Closer prediction of the 96-hour value 
is flifficult due to the fluctuating chloride concentrations that were found in 
the effluent during the test. The estimates are in line with 96-hour LCSO's 
determined by Adelman and Smith for fathead minnows. In 16 tests with sodium 
chloride, they calculated 96-hour LCSO's ranging from 4270-5100 mg/1 as chloride J 

As in the Pennwalt study, Adelman and Smith's test fish were rapidly 
affected and displayed some similiarity in stress symptoms. In 12 of their 
lu tests, no "ortality occurred after 48 hours and the 48-hour LCSO's were 
identical to the 95-nour and threshold LCSO's. The threshold LC50 is the con
centration at which sot of the test animals can survive indefinitely. 

The sulfate concentrations in the effluent from 820223 (005) ranoed from 
1200-2600 mg/1 but were probably not high enough to contribute to the effluent 
toxicity. In past studies with fathead minnows, the LCSO's for sodium sulfate 
ranged from 9000-14,COO mg/1 (6000-9500 mq/1 as sulfate) depending upon water 
hardness and test duration (Becker and Thatcher, 1973). 

Residual chlorine was not detected in the effluent at any time during the 
test period. The slight difference in the 96-hour LCSO's for the two tests is 
due to the wider, concentration intervals in Test 8 rather than to the presence 
of chlorine in Test A. 

The 56-hrjur LC50 is an accepted reference point for expressing acute toxicity. 
It is not a safe" concentration. "Safe" concentrations in an aquatic ecosystem 
permit all normal life processes and are often estimated from the 96-hour LCSQ. 
by the use of application factors. 

For non-persistant, non-cunulative toxicants such as chloride, the recommended 
application factors are: 

0.05 - allowable 24-hour average effluent concentration after mixing. 

0.1 - ravirum allowable effluent concentration at any time or place 
after mixing (Nat. Acad. Science, 1973). 

To achieve "safe" levels, the effluent concentration from outfall 820223 (005) 
should not exceed 5.7t at the edge of the mixing zone at any time, nor average 
rxire than 2.8; there over a 24-hour period. 

t - The actual test results were reported as mg/1 sodium chloride, 
multiply ng/1 chloride x 1.6S • mg/1 sodium chloride. 

To convert. 

er^.aiEiaCTw-aicragaigs; 
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The average effluent flow for the test period was 6100 H^/day. The 
seven-day, once in 10-year low flow (7Q10) for the Detroit Riyer is T?1.OOO.OCO 
M3/day (Fraidenburg, 1979). For the purpose of evaluating co.'rliar.c5 with state 
water guality standards, Pennwalt's mixing zone is defined as the t i.—: lOvh feet 
of the Detroit River for SOD feet downstream of the south prcperty 1 .-.e. Tr,e 
mixing zone volume, as estimated from Army Corps of Engineers ficw jsure-er.ts, 
is about 4.4* of the total river flow (Wilshaw, 1979). At the cbsc.ed average 
flow rate, effluent from outfall 820223 (005) would constitute C.C£ cf the 
mixing zone flow during the 7Q10. The effluent would achieve lo^- tfr-. safe 
concentrations at the mixing zone edge at that time. 

Effluent sample, results are compared to the limitations in Pe--It's 
National Pollution Discharge Elimination System (itPDES) Peiriit N::. " .TPTi:! 
and Final Order of Abatement No. 1981 in Table 9. Based on those ct r j'-is-ni, 
the limitations were m^t during the 96-hour toxicity evaluation. T'.t j-fTua-t 
pH's ranged from 7.6 to 8.9 during the test period. 

Study results for suspended solids did not compare well to t •. 
monitoring data reported in the July Monthly Operating Report " 
exception E.P.B. results were two to three times higher than c:: ' 

The only bioassays previously conducted with effluent ^rrr , 
(005) were static screening tests using the macroinvertcbrjte 
The 48-hour LCSO's for the April and November 1978 tests ware -v 
pectively (Wolfe, 1978; Waybrant, 1978). The effluent pH's and c •' 
those tests were considerably higher than found during the July l-:-. 
The April sample also contained more than 600 mg/1 chiorire befo": 
and testing. Although the test results are not directly cc-neiMO'.t 
different test techniques and species, it Muld appear that the ef: 
city has decreased. Since 1978, the company has stepped manufactjr 
and anhydrous caustic soda and has improved the pH control at 035. 
are the most likely reasons for the reduced effluent toxicity. 
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T.it>lo b (milt iniic-

S.iiniliiir, t.dcUinn 
PJte 
t Imc 

7-7-RO 
?400 

rtL'nP?3 (0115) 
7-R-lUl 7-8-!!0 
10(0 13-10 

7-4 BO 
1730 

Detroit Rtvor (onurnt) 
7-7-liO 7-9-nO 
2200 1338 

ya/i aa/J. aa/J. U4/1 aaZ.1 ug/( 

PCD 1212. 
PCD 12'..-1 
PCD 12W> 
HenicMoroliutadiene (IICIIO) 
HexJcliloi.ocycloiient.idiene 

(llf.P) 
Qcl.ichlorocyi;lopciiteno 
Hcxachloroln-nzeiie (liCO) 
Oichlorobrnarttir (OGB) 
Penlaclilorophciiol (I'CP) 
2,4,6 Trichldrophenol 
(2,4,6 TCP) 

Other chlorinated phenols 
Persistant chlorinated 
hydrocarbons 

1.2 Dichloropropane 
Chloroform 
Other chlorinated and 
brorr.inatod volatile 
hydrocarbons 

Perchloroethylene 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

< 0.1 
<0.1 
< 0.1 
Traced 
0.1 

< 0.1 
<0.1 
< 0.1 
Trace 
0.1 

U3 
U 

10 
< 1 

Trace 

1 - INT - interference 
2 - Present bat in quantity< accepted lower test limit ( <0.1 ug/1 for POP; <1 uq/1 for perc). 
3 - U =• undetected 
4 - Test method not approved. 

Table 6 On-site analyses of effluent grab samples collected during the July 7-11, 1980 test at Pennwalt Corporation's 
outfall 820223 (0G5). 

Dissolved Total 
Pate Time Conductivity Oxygen Chlorine 

(unhos) (Wl) (mg/l) 

7-7-80 1330 24 8.0 20,200 7.8 1 
7-7-80 1550 25 7.9 19,100 7.6 u' 
7-7-80 2210 25 8.0 20,900 7;4 U 
7-8-80 0815 24 7.8 19,700 7.3 0 
7-8-80 1040 27 8.1 19,900 6.8 
7-8-80 1330 28 8.1 28,700 6.8 u 
7-8-80 1555 28 8.1 27,600 7.1 
7-8-80 2115 26 7.9 18,200 7.2 
7-9-80 0800 24 7.6 13,700 7.2 u 
7-9-80 1100 24 8.0 — 7.2 
7-9-80 1305 24 8.2 18,300 7.2 
7-9-80 1530 25 8.2 20,800 7.1 u 
7-9-80 2115 25 8.2 25,100 7.0 u 
7-10-80 0800 24 8.1 25,400 8.1 u 
7-10-80 1125 28 8.2 31,400 6.6 u 
7-10-80 1405 28 8.2 26,500 6.9 
7-10-80 1545 28 8.3 25,000 6.9 
7-10-80 2145 26 8.3 18,200 6.7 
7-11-80 0810 25 8.3 25,100 7.3 ND 
7-11-80 1030 27 8.0 20,900 7,0 
7-11-80 1330 28 8.0 20,300 6.9 

Total 
Alkalinity 
(mg/l) 

Total 
Hardness 

1,900 
900 

60 
60 

840 48 

I 
lo 

3.000 56 

1,700 52 

1 - Undetectable 
• - After heat exchanger. 



lal.li- 7 Oii-slto .iti S of (llllli rnt (Ui.'trult ftlvrr) (|ral> samtilps cnll J rlur lii'i .luly 7-11. I'lMO. 

Dissolved 10t.l1 Total Total 
n.ite^_ J Teira- . • pll ConiluctJvU)^ Osynen Chlorine AIT.tl inlt/ ll.inhiess (•(V "(5.U7J- fuuilioV) inh)"/ ly' ' (iiiii/i y (ii«l/iy 

7-7-ao 1330 23 7.8 250 7.4 \ 
7-7-30 15;.o 24 7.8 249 7.3 Trace' 
7-7-30 2.M0 23 7.6 238 7.2 

U2 
84 100 

7-3-30 0315 23 7.5 245 7.4 U2 88 100 
7-8-80 1040 24 7.8 243 7.2 
7-8-30 1330 25 7.7 261 7.4 
7-8-80 1555 24 7.9 258 7.2 
7-8-30 2115 23 8.0 225 6.9 » 
7-9-80 0300 22 7.5 262 6.3 U 84 96 
7-9-80 1100 23 7.6 255 6.5 
7-9-80 1305 22 7.7 253 6.4 
7-9-80 1530 23 7.5 243 6.7 u 
7-9-00 2115 23 7.6 273 6.3 
7-10-80 0300 22 7.4 244 6.a u 
7-10-80 1125 24 7.4 243 6.7 84 100 
7-10-80 1405 25 7.5 248 6.8 
7-10-30 1545 25 7.5 235 7.0 
7-10-00 2145 23 7.7 260 6.8 
7-11-80 0810 23 7.6 237 6.8 u 84 100 
7-11-80 1030 24 7.4 243 6.7 
7-11-80 1330 26 7.6 230 6.7 

1 - Chlorine present but in quantity acceptable lower detection limit of O.Z mg/1 
2 - Undetectable 
* - After heat exchanger. 

Table 8 On-site analyzed of grab samples collected from test containers during the 7/7-11/80 test at Pennwalt 
Corporation's outfall 820223 (005). 

Test A - Effluent as discharged to Detroit River 

Date Time t Effluent Temp. pH Conductivity Dissolved Oxygen 
eel rs.u.) (lanhos) (mg/1) 

7-8-80 1400 88 28 8.2 25,600 7.0 
75 27 8.3 22,300 7.2 
66 27 8.3 21,400 7.1 
50 26 8.3 15,900 7.0 
33 26 8.3 11,300 6.9 
25 26 8.3 8,580 7.0 
12 26 8.3 4,770 7.0 

0 25 7.9 262 7.1 

7-10-80 1330 50 26 8.3 15,200 6.8 
33 26 8.3 11,400 6.9 
25 26 8.3 8,260 6.9 
12 26 8.2 4,560 6.7 
0 26 7.8 J71 6.8 

Test B - Effluent treated with 502 

7-9-80 1100 50 22 8.2 9,460 6.8 
25 22 8.2 4,640 6.7 
12 22 8.1 2,730 6.7 
0 22 8.0 294 7.0 

7-10-80 1330 50 26 8.3 15,200 7.0 
25 26 8.3 8,190 7.1 
12 .26 8.2 4,310 7.1 
0 25 7.7 240 7.1 
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r.iM_p_9 Coiipii-i'^oii • stuily results with I'ennwoU's NPnrS Penult jiul •' Mily Operdtin'! Repdrl. 

Pdi Jineter (PilitJ 

n;'o?;M (odSj 
f low fH^/(lJ>T 

NPDIS Penult Fiiul 
_ llmit.itirms _ 

' I)j n y bull y ' HiirOny 
Aveidiie Hdximiim A^eciyc Ha«iii:uiu 

•Inly Hiinthly Ojjer.iI.inn PeJIPit 
MbiitliVy ' 

7-7-nO 7-8-80 7-9-no 7-10-80 

Suspcitdeil solids (m-i/l) 
(kn/d.iy) 

Aninonid nitrogcn-N (m|/1) 
pH (S.U.) , 

Chlorides (niq/l) 
Total chlorine residual (mq/l) 
COO (k<j/ddy) 
Lead (ug/1) 

kg/day) 
Oil & Grease (visual) 

(niq/l) Quant ita 
Temperature CF) 

Suspended solids (mg/1) 
(kg/day) 

Anmonia nitrogcn-N (mg/1) 

pH (S.U.) 

Chlorides (mg/l) 

Total chlorine residual (mg/1) 
COD (kg/day) 
Lead (ug/1) 
Oil i Grease (mq/l) 
Temperature (*F) 

35 70 
?12 425 

1.0 1.5 
not -C.5 nor '9.5 

HIn. 

1.0 1.5 
821 

100 200 
0.6 1.2 

No visible film 

,800 7,600 6,100 6,100 5,700 6,400 
30 350 7 10 8 10 

200. . 2,435 42 60.3 45.8 64.0 
0.36 1.38 -- 0.62 -- 0.00 
— 12.4 8.8 8.6 8.3 8.8 
-- 2.7 7.8 7.5 7.3 7.6 

,836 9,372 7,480 7,572 
0.00 0.05 Q.OO 0.00 0.00 0.00 

53.5 221 130 12 — 
8 10 — .. 10 --
0.050 0.054 .. 0.054 .. 
0 0 0 0 0 0 

80 . 87 68 81 79 --

Study Results 

HIn. 

7/7-8/60 
27 (6. 19) 

160 
0.18 (0.15, 0.24, 

0.21) 
8.6Z 
7.8 

7,500 (5.400. 8,500, 
9,700) 

Ud-See Table 6 
1HT< (INT, INT) 
<5 (<5. <5) 
<2 <2 
-- (81, 86) 

•7/9-)0/80 

29 
170 

0.30 

8.5 
7.6 

8,500 

U-See Table 6 
INT 

<5 
< 2 

1 - Study results are from Tables 3-5. Grab sample ranges are shown In parentheses ( 
2 - pH values from continuous record and Table 6. 
3 - U = undetected , 4 - INT • Interference 

). 

- r. 

To obtain HGO multiply H^/day by 0.0002642 To obtain lbs/day multiply kg/day by 2.205 
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HICHIGAN DEPARTIIEHT f.'F !iAT;:«AL RESOURCES 
ENVIKCNHENTAL PRjrECTION BUREAU 

POIHT SOURCE STUOIES SECTION 

Ptport oT nn 
Industrial Wastowater Survey 

Condu'-.ted at 
PEIiNWALT CnLKiCAL CORPORATION 

All Outfalls No. 8Z0298 
MPDES No. 1:10002381 

Rayne County 
R'yandotte, Michigan 

July 7-8, 1980 

:ur/^v 'u—any 

Wastent?'- ronitdring was perfomed during one twenty-four hour survey 
period starting Monday, July /, 1930. 

The results of this survey are compared to the final limitations in the 
facility's National Pollutant Discharge Elinination System (NPDES) Permit, No. 

as established under final Order of Abatement No. 1981 entered on 
'.••ctscer 20, 1977. 

3a-.nd on that comparison the BODj loading limitations at outfall 821088 
{O'.G; was exceeced curing the survey {Table 3). 

Tro s^nvey results are compared to the company's self-monitoring results 
rfry-toc in the Monthly Operating Report (MOR). The coaparison of these results 
is sresented as Table 3. The only ma.lor discrepancies occurred at Uw tntatie, 
MdOC'.S. Survey eoncentratiom* for suspended toi ids are significantly loasr than 
tra '.-.nctntvitsci s reporced by tne company on the survey daUs. The total iron 
r.s : '•crdtion found at the Intake during the survey «as also significantly lass 
f an any reported by the company for the month (Table 3). 

1? •: tv-.ito samples were spUt with the company for conmarison of Itbora-
tT,/ rr.-jif, ihe cprpa'iscn is presented as Table 4. No major discrepancies 
jrc rOt-rC. 

su-voy prrforiv^d at tnis famiHty was in November, 1978. Since 
i ' .Over."! process charges have occurred at Che plant. The per-

,>r.6 anhydrous caustic process have all been discontinued. Also 
, 1 ?'.rr;r prccess waters have been routed from outfall 003 to outfall 

•; Tni.-.j changes have resulted in a sharp decrease in the chlorides concen-
•.-j'.i-,' nj an increase in the total iron concentration this survey at outfall 
'3. P significant decrease in total iron concentration is also noted at outfall 
•::,f llible 5}. 

Survey Co-'-ents 

The sal a.-7soniac process was down during the survey period. 

-2-

The results from organic scans performed for various volatile organics, 
acid extractables and base/neutral extractables are presented in Table 2. 

A 96-bour acute toxicity evaluation of outfall 005 was performed by the 
bloassay unit the same week In which, his survey was conducted. The results 
from this study are included in a separate ry)ort. 

Plant Processes 

The Pennwalt Corporation in Wyandotte manufactures organic and inorganic 
chemicals in two separate plants. The inorganic plant manufactures cnlcri-
Mkali industrial chemicals and iron chlorides. The organic plant manufactures 
industrial organic chemicals and miscellaneous special organic compounds. 

The Inorganics plant or east complex utilizes salt brine, aritcnia, silica, 
scrap iron and various other raw materials. A process schematic of the plant 
is depicted in Figure 1. Production facilities and the plant layout are shown 
in Figure 2. 

The organics plant or west complex synthesizes organic compcjnds from 
various raw organic materials. The chief products are alkylamines and rubber 
chemicals. About 100 different ccnpaunds are produced at the plant. Figure 3 
illustrates the plant layout. 

Production at both plants was considered normal during the survey. Both 
plants operate 24 hrs/day, 7 days/wk. The inorganic plant en-plcys about 300 
people and the organic plant about 250 people. 

Water Supply, Wastewater » Treatment 

All process and cooling water used in both plants is obtained through two 
intakes on the Trenton Channel of the Detroit River. The north intake (820412) 
supplies onl" the barometric condensers in the evaporator department. The south 
intake (820409) services the remainder of the inorganic plant, the organic plant 
and the Detroit Edison Plant In the east complex. Domestic water is supplied 
by the City of Detroit. 

Both intakes have a continuous backwash on the intake screens. The south 
intake's backwash is discharged into the Detroit Edison plant's outfall. Both 
backwashes ere unpermitted. The water from the south intake is periodically 
chlorinated. 

Non-contact cooling water from the chlorine liquidation process is discharged 
through outfall 820224 {ool). 

Outfall 820190 (002) discharges cooling water from the baranetric condensers 
and chlorine cell rooe . rinse wall from sodium hydroxide storage tanks, flue gas 
scrubber water, sulfuric acid tank cooling water and yard drainage. About 95-
of the wastewater originates from the barometric condensers. The pH of the waste
water is adjusted using carbon dioxide, sulfuric acid or caustic prior to discharge. 

V 

OCT : J 1330 

PTEW 
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^ Cutfall 6C0193 (003) discharges cooling water from the anmnlum chloride 
process. The pH is adji^sted using carbon dioxide, sulfuric acid or caustic 
prior to rcnitoring and discharge into the Wayne County Drain No. 5. 

Seal water from the liquid ferric pumps, chlorine cell room drains, wash 
water from the evaporators, wash water from the tank room and back wash from 
two of the filters used to filter caustic are discharged via outfall 820?23 
(OJ5). The combined waste streams are provided settling in one of two settling 
lajcons. Following continuous pH adjustment with carbon dioxide, sulfuric 
acid or caustic, if necessary, the wastewater is monitored and enters a Wayne 
County Drain prior to entering the Detroit River. The lagoon which is not 
being used for settling is dreoged and the solids disposed of by deep well 
injection. The lagoc" not in use is also used to receive any wastewater 
generated from the replacement of the asbestons diagram filters in the chlorine 
cell roor. 

All p-ocess and cooling water from the organlcs plant or west complex Is 
treated as depicted in Figure 3. Pond I receives wastes from the pilot plant, 
fnerjlic wastes are discharged to Pond 2 for equalization of loadings from 
the plant. Following a third pond these wastes, other process wastes and cool
ing water are disonarged to Pond 4. The coaling water which comprises about 
55' of th? total flow through outfall 006 is discharged into the end of Pond 
4. The -ajor treatment provided in the treatment scheme is equalization of 
slug loads, settling and oil skinning and pH adjustment as necessary using 
sulfuric acid or caustic. After Pond 4 the wastewater is discharged to Hon-
gaugon Creek through outfall 3210t;8 (006). 

Sludge from the wastewater treatment in the organlcs plant and residues from 
plant processes are discharged in a containment lagoon south of the organlcs 
plant. 

All sanitary wastes are discharged to the city's sanitary sewer system. 

Survey Procedure 

The flows and samples were obtained as follows: 

Cut fall Flow Measurement Sarplinq 

E2C224 ('jni) 

820153 (002) 

(003) 

82::-23 (005) 

32i:83 (0C6) 

820412 (North Intake) 

820405 (South Intake) 

Company totalizer. 

Company totalizer. 

Company totalizer. 

Automatic air activated sanpler 
A individual grabs. 

Submcrgible sampler A individual 
grabs. 

Automatic air activated sampler 
A individual grabs. 

11.25 inch Parshall flume Automatic air activated sampler 
and water level recorder. A individual grabs. 

Company totalizer. Automatic air activated sampler 
A individual grabs. 

None Submergible sampler A individual 
grabs. 

None Submergible sanpler A individual 
grabs. 

A water level recorder provides a continuous account of the liquid level 
or head through a flume. A head versus time graph Is obtained for the duration 
of the survey period. The total volume of wastewater through the flume during 
the survey period Is coaputed from the graph. 

An automatic sampler conposites samples,at timed intervals. 

A submergible sampler obtains samples at a continuous rate. 

Polychlorinated biphenyl (PCB) and sulfide conposite samples are collected 
by the grab conposite method. 

An Individual grab Is a single instantaneous sample. 

Sanples were analyzed by the Environmental Protection Bureau Laboratories 
located in Lansing. 

Sanples were preserved according to Table 6. The results of the physical, 
chemical and bacteriological analyses are presented in Tables 1 A 2. 
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' Pennwa'it Chemical Corporation - Wyandotte 

Table t Analyses of composite samples. 

Cjtfalls 

:urvey Period From 
To 

Co.-pjted flow rate* (fiVday) 

Suscerded solids 
jlssol ved sol ids 

820?Z4 (001) 

7-7-30 - 1345 
7-8-80 - 1345 

(21,500) 

mq/1 

14 
160 

kaz^ 
300 

3,400 

820190 (002) 

7-7-80 - 1655 
7-8-80 - 1655 

(55,400) 

mg/1 kg/day 

15 
200 

830 
10,000 

'30 7 200 9 500 
•" 2.0 43 2.4 130 

:nencl 0.007 0.2 < 0.005 -
Mtrite 5 nitrate nitrogen-N 0.36 7.7 0.32 18 
4-ronia nitrogen-tl 0.23 4.9 0.24 13 
••jeldahl nitrogen-N 0.43 10. 0.52 29 
Orthoohosp.hates-P 0.04 0.9 0.05 3 
Total ?hOsphoruS-P 0.07 2 0.09 5 

Chlorides - " 36. 2,000 

Total cadriun (Co) « 0.02 < 0.02 
Total chro.-iun (Cr) < 0.05 < 0.05 
T.otal copter (Cu) •: 0.02 — < 0.02 
Total nickel (Ni) • 0.05 .. . <0.05 .. 
Total lead (ro) ' 0.05 .. < 0.05 .. 
Total Zirc (in) < 'J.05 .. < 0.05 .. 
Total iron (re) 0.76 16 0.77 43 

fluw rates used in the conputatidn of kg/day (obtained from company totalizer/HOR). 
To Obtain i::.D rultiply M^/day by 0.0002642 
To obtain lbs/day njltiply kg/day by 2.205 
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Pennwalt Chemical Corporation - Wyandotte 

Table 1 (continued) 

Outfalls 820193 (003) 820223 (005) 

Survey Period From 7-7-80 - 1445 7-7-80 - 1555 
Td 7-8-80 - 1445 7-8-80 - 1555 

Computed flow rate* (nVday) 
Highest flow rate (IP/day) 
Lowest flow rate (MVday) 

(23,200) 4.340 Computed flow rate* (nVday) 
Highest flow rate (IP/day) 
Lowest flow rate (MVday) 

-. 11,900 - 7-8-80 e 
Computed flow rate* (nVday) 
Highest flow rate (IP/day) 
Lowest flow rate (MVday) - 977 - 7-8-80 (S 

ia/1 kq/day mg/1 kq/day 

Suspended solids 13 300 27 120 
Dissolved solids 390 9,000 16,000 69,000 

COD 11 260 Int 
TOC 2.4 56 1.6 6.9 

Phenol 0.007 0.2 < 0.005 -
Nitrite t nitrate nitrogen-N 0.47 11 0.41 1.8 
Ammonia nltrogen-N 0.64 15 0.18 0.78 
KJeldahl nitrogen-N 1 .1 26 0.33 1.4 
Orthophosphates-P 0.06 1 0.02 0.09 
Total phosphorus-P 0.17 3.9 0.05 0.2 

Chlorides 148 3,430 7,500 33,000 
Sulfate (SO4) .. — 2,200 9,500 
Hagneslum (Hg) -- — 1 4 
Sodlian (Na) -- — 6,800 30,000 
Calcium (Ca) -- " 14 61 

Total 
Total 
Total 
Total 
Total 
Total 
Total 
Total 

cadmium (Cd) 
chromium (Cr) 
copper (Cu 
nickel (Ni 
lead (Pb) 
zinc (Zn) 
iron (Fe) 
mercury (Hg) 

0.02 
0.05 
0.02 
0.05 
0.009 
0.05 
0.78 

0.2 

18 

0.04 
0.05 
0.03 
0.05 
0.005 
0.05 
0.59 
0.001 

* Flow rates used in the conputation of kg/day (obtained from conpany totalizer/MT.p). 
Int - Interference 

To obtain MGD multiply M^/day by 0.0002642 
To obtain lbs/day multiply kg/day by 2.205 
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Pennwalt Chemical Corporatfon - Wyandotte 

Table 1 (continued) 

Cutfalls 

Survey Period Fron 
To 

Cocouted flow rate* (M^/day) 

Suitended solids 
Dissolved solids 

CCD 

Pher-jl 
Sulfide (S) 

BjCj 

nitrite 4 nitrate nitrogen-N 
rTor.ia nitrcqen-N 
Kje'.dahi r.itroqen-fi 
Crtts^horobates-P 
total t'lGljriOruS-P 

Chlorides 

Total cad: iyn (Cd) 
Total chrorium (Cr) 
Total cooter (Cj) 
"otal nickel (hi) 
Total lead fPb) 
"otal tin; (Zn) 
"otal iron (Pe) 

CCS 17«? 
FCB liS-l 
CSE iSC: 

821088 (006) 

7-7-80 - 1415 
7-8-80 - 1415 

(32,500) 

mq/1 kg/day 

8 
160 

37 
15. 

0.009 
< 0:01 

15. 

0.34 
0.46 
3.6 
0.01 
0.08 

21 

< 0.02 
r 0.05 
< 0.02 
< 0.05 
< 0.005 
< 0.05 

0.57 

ug/l 

' 0.1 
' 0.1 
' 0.1 

300 
5.200 

1.200' 
490 

0.3 

490 

11 
15 

120 
0.3 
3 

680 

19 

820412 (Intake) 

7-7-80 - 1635 
7-8-80 - 1635 

mq/1 

6 
400 

9 
2.3 

< 0.005 

3.5 

0.30 
0.27 
0.64 
0.02 
0.08 

26. 

< 0.02 
< 0.05 
< 0.02 
< 0.05 
< 0.05 
< 0.05 

0.52 

u2Zi 
< 0.2 
< 0.1 
« 0.1 

Pennwalt Chemical Corporation r Wyandotte 

Table 1 (continued) 

Outfall 820409 (South Intake) 

Survey Period From 
To 

COD 
TOC 

Phenol 

Nitrite & nitrate nitrogcn-N 
Aimionia nitrogen-N 
Kjeldahl nitrogen-N 
Orthophosphates-P 
Total phosphorus-P 

Chlorides 
Sulfate (SO4) 

Total cadmium (Cd) 
Total chromium (Cr) 
Total copper (Cu 
Total nickel (Ni 
Total lead (Pb) 
Total zinc (Zn) 
Total Iron (Fe) 

7-7-80 - 1530 
7-8-80 - 1530 

mq/l 

9 
2.2 

< 0.005 

0.30 
0.26 
0.56 
0.03 
0.06 

13.5 
16 

< 0.02 
< 0.05 
< 0.02 
< 0.05 
< 0.05 
< 0.05 
0.21 

• Fltw rates used in the computation of kg/day (obtained from company totalizer/MOR). 
To obtain KGD multiply H^/day by 0.0002642 
To obtain lbs/day multiply kg/day by 2.205 
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Tablc__2 (cmittiiui'il) 

_[)jte Tirw 

820?.;4 iOOI) 
r-T-m .••255 

8201" uio;' i 
7-7-1)0 2?jJ 
7-3-:;o 0"00 
820193J 003) 
752/-ao ^'JSO 
7-3-30 0415 
820223 (005) 
7-7-8'0 2400 
7-8-80 lOiO 
821033 (005) 
y-7-80 2120 
7-8-SO 1000 
820412J North 
TT-HO "2215 
7-8-80 0345 

7^30" 
7-8-60 

1550 
1115 

Ortho-
pill)'. (>!•.! r.es 

111.; / r 

Total 
.-P lihospliOrus-P 

ii'd/l 
Chlorides 

mij/1 
Sulfiile 

iiij/r 

Susp. 
so)ids 

1114/1" 

Total 
diss. 
sol ids 

Total 
cadiiiiiiiTi 

iiiij/l 

Total 
copiM-r 
iii'j/l 

Total 
chroinii,m 

" nnj/V 

Total 
nickel 

. " mg/l 

O.O'l 
0.01 

0.09 
0.10 

12.0 
12.5 

-- 11 
25 

- - -

0.04 
0.05 

0.14 
0.14 

40. 
37. --

16 
16 

210 
180 

< 0.02 
0.02 

' 0.02 
. 0.02 

< 0.05 
r 0.05 

< 0.05 
< 0.05 

0.06 
0.07 

0.15 
0.17 

140 
149 

-- 13 
14 

380 
410 

< 0.02 
' 0.02 

< 0.02 
< 0.02 

< o'.os 
< 0.05 

< 0.05 
< 0.05 

0.02 
0.03 

0.04 
0.07 

5.400 
8,500 

-- 6 
19 

12,000 
20,000 

0.03 
0.04 

0.02 
0.04 

< 0.05 
< 0.05 

< 0.05 
< 0.05 

< 0.01 
0.02 

Intake) 
03 
0.03 

Intake) 

0.03 
0.10 

0.07 
0.09 

18.0 
21 

14.7 
13.1 

< O.OI 
< 0.01 

13 
11 

140 
160 

< 0.02 
< 0.02 

< 0.02 
< 0.02 

< 0.02 
< 0.02 

< 0.02 
< 0.02 

< 0.05 
< 0.05 

< 0.05 
< 0.05 

< 0.05 
< 0.05 

< 0.05 
< 0.05 

< 0.01 
0.02 

Intake) 
03 
0.03 

Intake) 

^ _ - 16 
16 

130 
140 

- - " — 

Pennwalt Chemical Corporation 

Table 2 Analyses of grab samples. 

Wyandotte 

Date 

820224 (001) 
7-7-780 2255 
7-8-80 0825 
820190 (002) 
7O7.'g0~^230 
7-8-00 0^00 
820193 (Oo3) 
7-7-CO 14 30' 
7-7-00 2350 
7-8-00 0945 
820223 (005) 
7-7r8F~2'400 
7-8-00 1010 
821088 (006) 
TT^SO 2120 
7-8-00 ICOO 
820412 (North 
TT/reo 22)5" 
7-8-00 0845 
82 04 00 ( 5outh 
7^7';0O 15'50" 
7-8-80 0745 
7-8-00 1115 

Temp.^ 

23.5 
24.0 

33.5 
34.0 

26.0 
26.5 

27.0 
30.0 

28.0 
29.0 

tntak^ 
TlTS^ 
22.0 

Intake) 
20.0 
20.5 
20.5 

pH^ 

7.7 
7.7 

7.8 
8.0 

7.7 
8.0 

7.9 
8.0 

8.6 
8.7 

7.7 
7.7 

8.0 
7.6 
8.0 

Residual' 
Chlorine 

mg/l 

U 
U 

T 
0.3 

1.05 
1.10 
0.90 

U 
U 

U 
U 

O&G 
I.R. 
ng/1 

2 
1 

< 1 
< 1 

9 
3 

1 
4 

< 1 

< 1 

Nitrite a 
OK 
Grav. 
mg/1 

COO 
mg/1 

TOO 
mgyi 

Phenol 
mg/1 

SODt 
mg/l 

nitrate 
nitrogen 

mg/1 

Annonia 
nitrogen 

mg/1 

Kjeldahl 
nitrogen 

mg/I 

" 8 
10 

2.3 
3.0 -- 0.36 

0.35 
0.20 
0.26 

0.44 

< 2 
< 2 

7 
18 

2.2 
2.7 -

0.43 
0.33 

0.22 
0.30 0.71 

< 2 
< 2 

11 
13 

2.4 
2.6 

0.46 
0.45 

0.61 
0.68 

1.0 
1.1 

< 2 
< 2 

Int. 
Int. 

1.4 
1.9 

— - 0,32 
0.34 

0.15 
0.24 

0.44 •!» 
0.92 

14 
2 

45 
32 

11. 
6.6 

< 0.005 
0.021 

13. 
8.8 

0.35 
0.38 

0.38 
0.55 

1.4 
1.5 

< 2 
2 

10 
11 

2.3 
2.8 

— 3.3 
4.8 

0.30 • 
0.29 

0.25 
0.33 

0.49 
0.63 

« 2 11 2.3 — " — — — 
< 2 10 2.6 ... 

1 - Values determined in the field at time of sampling. 
U - Undetected 
r - Trace aniounl present - actual concentration less than 0.2 
Int. - Interference 

«hich Is the quantifiable amount. 



TjliJ i' (I'lm t i nurO) 

Ojfe Time 

r-r-m 
7-a-ao 
am 11,1 
7-7-lW 
7-3-ao 
82o;!;fi 
T^/'-so 
7-8-80 
8?_if)aa 
7-7-80" 
7-8-80 
820112 
7^7-80 
7-8-80 

(no.?) 
• 22.10 

ll'lOO 
(001) 

i',0 
0015 

(OOj). 
' 2li)d 

1010 
JilOG) 

2V2O 
1000 

(l^c.rrh 
" 221V 

0315 

r.'iiiiw.'I t r li.iM I c .t 1 CorpoiMltnn - Hy.\mlo 

TotJt Toi.il 
I (Mil ..'iot; 
III'l/ 1 l!"l/1 

< 0.05 
• 0.05 

0.01 
P.Oil 

0.005 
< 0.005 

> 0.005 
. 0.005 

'• 0"".d5' 
c 0.05 

0.05 
0.05 

O.OS 
0.05 

0.05 
0.05 

0.05 
0,05 

0.10 
0.05 

ToUl 
Iron 

"nrtjVV 

0.65 
0.31 

0.70 
0.84 

0.35 
I.O 

0.50 
0.76 

0.54 
0.34 

TotJl 
ii:i*criiry 
'ii«|/T" • 

A-1242 A-1254 A-12b0 2.4.6, 
PCB PCB i'CU OCP iiciin DCD _PCP TCP 
ug/r- uij/l 'uij/l" ug'/T "eri/V ui|/ V ud>1 uijTI ug/l 

T 
-- -- -- 0.1 < 0.1 - 0.1 < 0.1 T < 0.1 

< 0.1 < 0.1 s 0.1 < 0.1 ' 0.1 ' 0.1 < 0.1 < 0.1 « 0.1 
< 0.1 V 0.1 < O.I •: 0.1 0.1 < 0.1 < 0.1 T < 0.1 

< 0.1 < 0.1 • O.I < 0.1 ' 0.1 < 0.1 ' 0.1 * T 0.1 
< 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 X 0.1 T 0.1 

- - - " - - .. -

' J 

PersistdPt Chlorinated 1,2, 01 Chlorinated Aliphatic 
Hydrocarbons Propane Chloroform amines 

820190_[OC2) 
ug/l ug/l ug/V ug/l 

7-7-80 2230 U 33 3 
7-8-80 0900 U 33 3 __ 
820193 (003) 
7-7-80 "2350 U 13 4 
7-8-80 0945 U 10 5 
820223 (005) 
7^7-80" "24® U 6 4 
7-8-80 1010 U 7 8 
821088 (006) 
7-8-80 10(50 — -- — < 100 
7-8-60 1405 -- -- — < 100 

HOP 
ug/r 
0.1 
0.1 

0.1 
0.1 

0.1 
0.1 

T - Trace amount present-actual concentration less than 0.2 which Is the quantifiable amount. 
HC3 - Hexdchlorotenrene HCBO - Hexachlorobutadiene 
HCP - Hexachlorocyciopentadlne DOB - Olchlorobenzldene 
DCP - Dlchlorophenol PCP - Pentachlorophenol 

TCP - Trichlorophenol 
PCB - Polychlorinated blphenyls 

Other Other CI • 
CI-Phenols Br VHC 

ug/"T ug/T 

U 
U 

U 
U 

U 
U 

Pennwalt Chemical Corporation - Wyandotte 

Table 3 Comparison of survey results with the facility's NPDES Permit and Monthly Operating Report. 

NPDES Permit Final 
Limitations 

"isrny 
Average Maximum 

Parameter (Unit) 

820409 (intake) 
Suspended solfds (ng/1) 
Chlorides (mg/1) 
COO (mg/1) 
Total iron (mg/1) 
BODc (mg/l) 
820224 (001) 
Flow (Hi/day) 
Suspended solids (mg/1) 
Ammonia nitrogen (mg/1) 
Chlorides (.mg/l) 
COD (mg/1) 
pH (S.U.) 
Residual chlorine (mg/l) 
Temperature (°C) 
820190 J002]^ 
FTow fHJ/day) 
Total suspended solids (kg/day) 
Amnonia nitrogen (mg/l) 
Chlorides (mg/l) 
COD (mg/l) 
Total lead (kg/day) 
Residual chlorine (mg/T) 
Temperature ("C) 
pH (S.U.) 

1 - Suiviy results are for the composite sample. 
T - Trace 
U - Undo ti-r ted 

To oi.tain HOD multiply MVday by 0.0n0.'642 
To ol.tain Ibs/diy muitip'y kg/day by 2.205 

July Monthly Operating Report 
Monthly- Monthly 

Maximum Average 7-7-80 7-8-80 

•• 70 115 60 52 .. 18 24 16 -- -- . 24 49 32 — 
— -- 2.31 2.78 -- — 
— 3 4 — 1 

24,000 27,000 22,000 22,000 — -- 30 68 — 13 
— 0.10 0.25 0.25 — 

17 19 18 --
.. ... 12 17 17 

not <6.5 nor >9.5 min. 7.7 8.1. 7.8 .. 
-- -- 0.0 0.0 — 0.0 
-- -- 18 30 -- 15 

56,400 62,100 55,300 56,400 
844 1,687 1,833 9,543 9.543 507 

1,4 2.3 0.12 0.75 -- — 
-- — 30 52 — 31 

— 22 71 71 — 
0.6 1.25 0.36 0.461 r — 
1.0 1.5 0.13 0.82 0.30 0.00 

.. 34 37 33 33 
not <6.5 nor >9.5 -- 10.6 High 10.2 High 9.6 

mln. 6.6 Low 7.0 Low 7.4 

Survey Results^ 

(16, 16) 
13.5 

9 (11. 10) 
0.21 

21,500 
14 (n. 25) 
0.23 (0.20, 0.26) 

(12.0, 12.5) 
(8, 10) 
(7.7, 7.7) 
U, U) 

(23.5, 24.0) 

55,400 
830 

0.24 (0.22, 0.30) 
36. 
9 i;?- 37) 

18) 

T, 0.3) 
33.5, 34.0) 
7.8, 8.0) 

Grab sanple ranges are shuwn in parentheses ( ). 



I'l'iinwnlt L(iiiiii<.(l i (III - Wy.iri'' f 

l.iliio 3 Cuiiipii I (111 of iurvcy i(v.iilt'> with f.lic t.itilily'i NCUtS riiiiiit iinn Moiitlily Oi'i-iMt iiiij fjpiirl (rorit Inut'il). 

P,I^Oill(-tOJ- (llfllt) 

8?l)113 (Oll.l) 
FTOW (f^X'.Piy) 
Total toliiis (tii.'J.iy) 
/'(i;iiioiiia r. itiO(|iMi ("..i/l) 
Total copper ('wi/l) 
Total lead (kci.'day) 
Total Iron (ci/l) 
Residual chlorine (ri>j/l) 
Chlorides ("i-r. I) 
Temperature ('C) 
pH (S.il.) 

8202^ 1 (Oa'j) 
Flow (HJ/iiayy 
Total susp. solids (mij/l) 
Total susp. solids (krj/day) 
COD (k(j/day) 
Amaonid nitrogen (mg/1) 
Chlorides (mg/l) 
Total lead (ing/l) 
Total lead (kg/day) 
Temperature {*C) 
Residual chlorine (mg/l) 
pH (S.U.) 

flPUlS I'en.iit I I rial 
L imi t.it inns 

Daily 
Averaiic 

3;u 
3 

0.45 

1.0 

Daily 
Ma X iiaiKa 

768 
5 
1 .0 
0.9 
1.6 
1.5 

not -6.5 nor -9.5 

35 
212 

1.0 

0.1 
0.6 

1.0 

70 
425 
821 

1.5 

0.2 
1.2 

1.5 
not <6.5 nor >9.5 

July Hiiiithiy Pp<:rattii(| Report 
Miiiilhly Mnnliily 
Averj.^ M.i>ii(.uiii 7-7-80 7-fl-m) 

23,700 
483 
0.08 
0.016 
0.34 
1.733 
o.ia 

146 
27 

6.800 
30 

200. 
59 
0.36 

6,836 
0.008 
0.050 

27 
0.00 

25,000 
.877 

0..83 
0.035 
0.476 
2.060 
0.85 

167 
32 
10.0 

niin. 6.4 

7,600 
358 

2,434 
221 

1.38 
9,372 

0.010 
0.054 

31 
0.05 

12.4 
min. 2.7 

23,01)0 
415 

23,000 
J'l'.l 

0.88 
0.011 

0.14 

26 
High 8.7 

Low 7.9 

6,100 
7 

42 
130 

20 
0.00 

High 8.8 
LOW 7.8 

0.70 
149 

26 
High 8.5 

Low 7.1 

6,100 
10 
60 

0.62 
7,480 

27 
0.00 

High 8.6 
Low 7.5 

I - Survey results are for the composite sample. Grab sample ranges are shown in parentheses ( 
Int - Interference 
U - Undetected 

To obtain MOD multiply M^/day by 0.0002642 
To obtain lbs/day multiply kg/day by 2.205 

Survey Results^ 

(23,200) 
300 

0.64 (0.61, 0.68) 
< 0.02 (<0.02, <0.02) 

0.2 
0.7B (0.70, 0.84) 

(1.05, 1.10, 0.90) 
148 (140, 149) 

126.0, 26.5) 
I 7.7. 8.0) 1 

4,340 
27 (6, 19) 

120 
Int. 
0.18 (0.15, 0.24) 

7,500 (5,400, 8,500) 
< 0.005 (<0.005, <0.005) 

(27.0, 30.0) 
(U, U) 
(7.9, 8.0) 

). 

Pennwalt Chemical Corporation - Wyandotte 

Table 3 Comparison of survey results with the facility's NPDES Permit and Monthly Operating Report, (continued) 

Parameter (Unit) 
NPDES Permit Final 

Limitations 
•DiiTy Daily Monthly Monthly 
Average Maximum Average Maximum 7-7-80 7-8-80 

26,000 33.000 33,000 32,000 
173 259 146 606 — 95 

— 13 36 — 16 
173 259 1,778 2,270. 1,650 

— 4,000 260. 722 — 223 
1.5 3.0 0.42 1.80 0.30 

— 114 12.6 58.47 9.75 
— 0.2 0.02 0.02 -- 0.02 
— 4.5 0.508 0.671 0.649 
— — 0.0 0.0 — — 
— 1.0 0.015 0.020 — 
— — 26 28 26 — 
— 0.5 0.01 0.10 0.00 — 

not <6.5 nor >9.5 — 9.5 High 8.6 High 8.2 
. min. 7.2 Low 7.7 Low 7.6 

-- 227,000 44,800 63,900 49,100 

Survey Results 

821088 ( 006) 
Flow (MJ/day) — - 26,000 33.000 33,000 32,000 32,500 
BOOd (kg/day) 173 259 146 606 - 95 490 
COD (mg/1) -- -- 13 36 — 16 37 
Total susp. sol.-net (kg/day) 
Chlorides-nct (kg/day) 
Aiunonia nitrogen (mg/1) 
Ammonia nitrogen (kg/day) 
Phenol (mg/1) 
Phenol (kq/day) 
Sulfide (m.g/1) 
Total zinc (mg/1) 
Temperature (°C) 
Residual chlorine (mg/1) 
pH (S.U.) 

Total Combined Outfalls 
Ch1oride~r(kg/day) — 227,000 44,800 63,900 -- 49,100 38,000 

1 - Survey results are for the composite sample. Grab sample ranges are shown in parentheses ( ). 
U - Undetected 

To obtain MCO multiply M3/day by 0.0002642 
To obtain lbs/day (HuUtply kg/day by 2.205 

(«, 32) 

160 
0.46 (0.38, 0.55) 

15 
0.009 (<0.005, 0.021) 
0.3 

< O.Ol J 
< 0.05 

(28.0, 29.0) 
(U. U) 
(8.6, 8.7) 
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'ible 4 Cirrarison o' the laboratory analytical results obtained by Pennwalt 
^ Cherical Corporation - Wyandotte and the Environmental Protection 

Bureau from the Split composite samples. 

Cjtfalls 820224 (001) 820190 (002) 

Pennualt E.P.B. Pennwalt E.P.B. 
mq/1 ngyi mg/1 mg/1 

;js:;'-;ed solids 16.0 14 14.7 15 
ancir.ia ni';ro5en 0 0.23 0 0.24 
C. 0 1.0 7 7.0 9 
Cnlorides -- -- 39.5 36 
Lead (Po) -- -- 0.00309 < 0.05 

: .tfalls C?C193 (003) 820223 (005) 

Penrv/al t E.P.B. Pennwalt E.P.B. 
Po/T~ mg/1 mg/1 mg/1 

Luipenced solids 17.5 13 17.5 27 

F. rxjr. ia nitronen-.'t 0 0.64 0 0.18 
COO -- ... 5.2 Interference 
Cnlorides 149.5 143 7,117.4 7,500 
Cecper 0.C36903 '0.02 — -. 
Lead O.Ci'45( 1 0.009 0.0124 < 0.005 
Iron 0.77 0.78 -- --

821088 (006) 820412 (Intake) 

Pe-,nj-;aJ_t E.P.B. Pennwalt E.P.B. 
nn/l mqyr mgy) mg/1 

; .i'.--- red solids 3.5 8 8.7 6 

A. onia nitro^en-N 0.7 0.46 : -
5 15.2 15 3.6 3.5 

CI J 36.0 37 10.9 9 
C•'ori ees 25.2 21 48.1 26 
C r "i * i'e 0 V 0.01 .. 
- < 0.020 0.009 .. 

r.C 0.021 < 0.05 .. — 
on -- — 0.37 0.52 
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Pennwalt Chemical Corporation - Wyandotte 

Table 5 Comparison of the previous survey results with the results obtained in 
this survey. 

Outfalls 
Survey Date From 

To 

820224 (001) 
11-6-78 7-7-80 
11-7-78 7-8-80 

820190 (002) 
11-6-78 7-7-83 
11-7-78 7-8-80 

Flow Rate (H^/day) 19,000 21,500 42,500 55.400 

mq/1 mq/1 mq/1 mq/1 

Suspended solids 25 14 14 15 
Dissolved solids 170 160 200 200 

COD 26 7 9 9 

Phenol < 0.01 0.007 0.03 •: 0.005 

Nitrite i nitrate nitrogen-N 0.35 0.36 0.32 0.32 
Amnonia nitrogen-N 0.39 0.23 0.32 0.24 
Total phosphorus-P 0.22 0.07 0.07 0.09 

Chlorides - " X 36 

Total lead (Pb) .. < 0.005 < 0.05 
Total zinc (Zn) ... — 0.048 < 0.05 
Total iron (Fe) 1.3 0.76 0.72 0.77 
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Pennwalt Chemical Corporation - Wyandotte Pennwalt Chemical Corporation - Wyandotte 

"ssle 5 (continued) Table 5 (Continued) 

oils 820193 (003) 820223 (005) Outfalls 821088 (006) 820412 (Intake) 
5jr-;ey iate Fnom 11-6-78 7-7-80 11-6-78 7-7-80 Survey Date From 11-6-78 7-7-80 11-6-73 7-7-80 

To 11-7-78 7-8-80 11-7-78 7-8-80 To 11-7-78 7-3-80 11-7-78 7-8-80 

Fit- Pate (M3/day) 22,400 23,200 4.700 4 , 340 Flow Rate (H3/day) 29,000 32,500 — — 

22/2 ng/l rog/1 mg/l mq/1 mg/l tro/1 rp/1 

; .-ronteS solids 19 13 32 2 7 Suspended solids 15 8 12 6 
jtsolved tolids 390 390 64,000 16,000 Dissolved solids 570 160 160 400 
/• - • 14 11 20 Interference COO 47 37 10 9 

'.1 < 0.01 0.007 < 0.01 < 0.005 Phenol 0.15 0.009 .. .. 

0.47 
Sulfide (S) 0.05 < 0.01 

-.cite & nitrate nitrogen-N 0.38 0.47 0.71 0.41 
Sulfide (S) 

T-.--.ria niirogen-N 2.9 0.64 0.65 0.18 80 O5 33 15 4.3 3.5 
Trtal rrosphorjs-P 0.16 0. 17 0.22 0.05 

80 O5 

32,000 7,500 
Nitrite & nitrate nltrogen-N 0.33 0.34 0.28 0.20 

Chlorides 136 148 32,000 7,500 Annonla nitrogen-N 0.65 0.46 0.39 0.27 
Total phosphorus-P 0.10 0.08 0.07 0.08 

Total Chroni-jr (Cr) -- -- 0.006 < 0.05 
Total phosphorus-P 

"ttal CCOper (Cu) 0.020 r 0.02 0.003 0.03 Chlorides 28 21 22 26 
Total nichei (M) -- .. 
Total lead (^o) 0.009 0.009 < 0.005 < 0.005 Total lead (Pb) < 0.005 < 0.005 
Total zinc iZr.] -- — < 0.005 < 0.05 Total zinc (Zn) 0.040 < 0.05 0.009 < 0.05 
Total iron (Fe) 1.2 0.78 0.017 0.59 Total Iron (Fe) 9.2 0.57 0.31 0.52 
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Tlsle 6 Sarple Preservation 

y-.-aneter 

Ci?.'TOC/p'-cnol (Chlorine absent) 

f'.r-rols (Chlorine present) 

Tp-.al letals 

CIl h Grease 

S-1fides 

•*•••1 t base-nejtral estractables 

Preservative 

10 drops cone. H2SO4/25O ml (to pH 'Z). 

Dechlorlnated w/ferrous atnmonlum sulfate 
(O.Kl K) 
1 drop/mg/1 Cl^/ZBO ml. H^SO^ to pH <2. 

2 ml 1:1 HNO3/250 ml (to pH <2). 

10 drops conc. H^SOfl/ZSO ml (to pH <2). 

10 drops IM ZnAc/250 ml. 

Oechlorinated (If needed) with sodium thiosulfate 
(1 drop 0.141 Vmg/1 CI2/25O ml). 

All samples cooled tu 4*C and preserved upon collection and chain of custody 
m.jintaired. 

Survey by: Gary Boersen, Environmental Engineer 
tlizaPeth Browne, Water Quality Technician 
William Crickson. Water Quality Technician 
Guntis Kalejs, Water Quality Technician 
Bruce Walker, Water Quality Technician 

Contact with Management: John Lewis, Supervisor of Environmental Control 
i Certified Operator 

To.n Overgaard, Senior Chemist - East Plant 
Chuck Talcot, Lab Supervisor - West Plant 

Hydrocarbon Analyses by: Environmental Protection Bureau Laboratory 

Physical, Chemical & 
Bacterihlrgical Analyses by: Environmental Protection Bureau Laboratory 

Report by: Gary I'.oersen 
William Erickson 
Point Source Studies Section 
Environmental Services Division 
Environmental Protection Bureau 
Michigan Dept. of Natural Resources 

i'.triLction "A" 
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Suntnary. of Organ 

Priority Pollutant L 
Samples on December 12-13, 1 

All Values in v 9/1 

Chemi eel 
Number of 
Locations Ran! 

4-6-dinitre- 1 
o-cresol 

<g|jpentechloro- 9 
^^phenol 

4-riitrophenol 5 

naptholene 12 

anthracene 10 

pyrene 6 

acenaphthylene 7 

fluorene 6 

;^hrysene 1 

^^cenephthene 4 

fluora.nthene 2 
J 

dichlorobenzene 1 

di-n-octyl 2 
phthalate 

dibutyl phthalate 1 

•From U.S. EPA Water Quality Cri 
'p. 15926, March 15, 1979; Federa 
July 25. 1979; Federal Register ^ 

NA=No available information at tl 
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40-21 
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U.S. EHVfOHMFNTii PROTECTION AGEHCV, REGION V 
- • DISTRICT OFFICE 

CHAIN OF CUSTODY RECORD 

DISCHARGER _(| CITY AND STATE , . 
Taj( tIYQ I T v> r—U!::ui 

i/V Hit 

SAMPLE INVENTORY AND MASTER PACKING LIST 

CUSTODY SIGNATURES 
The persons whose signatures are listed below certify that the collected samples 
listed In the sample Inventory and master packing list above had the samples in 
their custody and the only manner In whtch custody was given up v/as either to one 
of the othfr Arsons liste/T pfPlow or ty a locked and/or secured area or chest; 

Chest 
or 

Carton 
Ho. 

Seal 
No. 

CR/ 
Sample 
lo^^o. 

Sample Sub-Portions 
(Preservative Codes) Total 

Chest 
or 

Carton 
Ho. 

Seal 
No. 

CR/ 
Sample 
lo^^o. 0 1 2 3 4 S 6 7 8 S 10 11 12 13 14 15 16 W 18 19 20 21 

Total 

f A '5 f 
1 -
7 -
7 -
7 -
7 -
7 -
7 -
7 -
7 -

• 7 -
7 - _ 1 1 1 1 1 1 

No. Chests No. Samples 

SAMPLER(S) Qh'^ W^C'Gif^ >jUljtij, %! - k. 

FIELD 
CUSTODIAN 
COURIER 
AND/OR 
COMMERCIAL 
CARRIER 

DISTRICT 
OFFICE LAB 
CUSTODIAN 
COURIER 
AND/OR 
COMMERCIAL 
CARRIER 

CRL LAB 
CUSTODIAN 

Signature 

Signature 

Signature or Carrier 

. fVg-
Signa, 

Sent To 

Signature of Carrier Sent To 

Date and Time 

Date and Time 

Date and Time 
(Signed or Dispatched) 

( U /1 / f /W 

Date and Time 

Date and Time ~ 
(Signed or Dispatched) 

Signature Date and Time 

CRL 
SECTION 
CHIEF 

Signature Date and Time 

RV-3<60.2 



r 

Topography 
and 
River Bottom Contours 

Fipure 1. Approximate locations of sampling locations at the 
Federal M arine Terminals site, Riverview, M ichigan. 
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LOCATION OF GHFATFST C0>3CF]»Tru'^TI0K 
OF EPA PRIORITY POLLUTARTS 

Q 10-100.times greater than IJC Clean ...ai,er Standa-rd 
Q 100 to" over 1000 tines greater than IJC Standard 

i 



I'll " 1 _ • 

i..m 
• • •••""' 

:^MNC3lEP--/^i I.-•--•'">< ycW =i=w 

^lil 
isii ftii 
1Sl' faf 

•f m I':-, '* 
''n« S 

•-'i •- . 

1,1 \/ " • 

ib!;t 
i ' • a Sghi^at 

M J %. \ ^;^^^ 
, VA \ \ '-S', 

Light 

\ v.. 

i 

Ksj /;•/: 
!|^ 
niBisho/// ly-^' VT pa /;• 
BE^WtANDOTTE: 

]BP#'W'A°l'''i'ht!'i i 
'iv!' 

I •!; ;// v-^ :i ' ' 

[TIP^ 
/' h $ ! ',I/r 

m—=^\ IftcKll 
feTI ' '•'J 

^ilroffl !• srj 

HK • /vjl 

P '""iHL 

rf 11$ ' h mil. 

- •^'feos^; 

10 

-Ml//1^1 
mil '"'iy/ a W' •/'/ 

WP//' 

inp/ii h ••-

r- r. I l l //• f \' ~ A, - \ill V ' nj • 111 n!' J I i /r a .ilA !i\ c W! 
•iii 'lilZ/f/ - w 'I'7-/;! v: ! n , - - ' . tlv I 

/ \. . I!/ I 

in •• 



Ecology and Environment, Inc. 

TDDi^ F5-8007-5A 

Preliminary Hydrogeologic Report on the 

Federal Harine Terminals Property 

Riverview, Michigan 

by Mark A. Hutson 
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Soil Boring and Piezometer Inatallation (continued) 

water was moving from the channel into the near stream alluvial deposits 

and fill material. This phenomena reinforces the suggestion of a posi

tive link between the groundwater on the site an4 the river. Communica

tion between the two will naturally result in occasional! recharge of the 

groundwater in this manner. 

Conclusions 

From the data which has been gathered to date, the geologic setting 

of the FHT property can be outlined. The entire site is underlain by a 

st^f clay layer which extends for 30*-50' below the fill and has a 

measured permeability on the order of approximately 2 x 10~^cm/sec. 

This layer should be sufficient to presvent vertical migration of conta

minants. The clay surface is overlain by sand and gravel deposits, some 

of which are probalby naturally occurring alluvial deposits of the 

Trenton Channel or ancestral Monguagon Creek. The organic layer encount

ered in several borings probably represents the uppermost horizon of 

these alluvial deposits and marks the lowest extent of filled materials. 

The soils encountered in the filled areas ranged from gravels to 

silty sands. Evaluation of falling head tests on two of the wells 

yielded values on the order of IO~^cm/sec. Horizontal movement of 

groundwater into the river will be approximately 0.1 gal/minute. At flow 

rates in this range, there is little possibility of detecting any conta

mination in the river. Flow from the western sections of the fill is in 

a northerly direction. 

More information on the site will be available when chemical 

analysis of soil and water samples are received. At that time, this 

report will be updated to include that information. 

recyclad paper •eolapjr aMd cnvlnmmrm, Ine. 
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Recomraendat ions 

In order to ascertain the extent of contamination extending off-site 

in a northerly direction, additional boring and sampling would need to be 

completed. 

If an absolute proof of communication between the river and ground

water is required, river and groundwater level recording devices will 

have to be installed on-site. The estimated cost of this would be 

approximately $12,000 plus approximately 40 man-days for installation. 

An additional cost would be that required to send technicians to Detroit 

once a week for the duration of the records, (at least 6 months). 

MH/df 

. f 



Flew Chart Solid Phasa 

Solid Phase 

Extract with H«0 
I 

Aqueous extract 

I 
Adjust pH to > 12 

Extract with CH2CI2 

Organic layer 

I 

Hax-solid-BN 

Aqueous layer 

Adjust pH < 2 

Extract with CH2C12 

Haz-solid-acid 

Solid phase 

Extract with acetone 

Extract with CH2CI2 

Combine organic extracts 

Haz-solid-organics 

# 



The follov/ing compounds were also detected! 

Purgeable 

Sample 2 

Sample 4 

Sample 7 

Sample 8 

Sample 9 

Sample 11 

Sample 12 

Sample 13 

Sample 17 

MIBK 

MIBK 

MEK 
MIBK 

Isomers of C3H10 

Csomers of CSHIQ 

MIBK 

MIBK 

Isomer of CSHIQ 

Terpene 

32 
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ENVIRONMENTAL pROTEaiON AGENCT 
^ OFFICE OF ENFORCEMENT » Uo^ 

NATIONAL ENFORCEMENT INVESTIGATIONS CENTER U 
BUILDING 53. BOX 25227. DENVER FEDERAL CENTER j J 

DENVER, COLORADO B0225 /r ffh ^ ^ 

See Below OATE: Octobei^27, 

«oM :Dr. Theodore D. Meiygs 

J- - ' 7 

Asst. Director, LaboratoryiServices" ^ 

SUBJECT:Procedures Revision and Expanded Capabilities of the NEIC Regulated Substances 
Laboratory i 

The NEIC Regulated Substances Laboratory has been preparing hazardous waste samples 
for the Agency's Uncontrolled Hazardous Waste Site Program for almost a year and 
a half. Based on our experience during this time, we are now instituting some 
procedure revisions which will produce preparations more quickly and with the same 
or improved reliability. 

Attached is a copy of the revised procedure for organic preparations. In the near 
future we will send you a copy of the revised inorganic procedure. We would appreciate 
your comments or suggested improvements to these procedures. 

Our initial approach was based on collecting a relatively large sample and separating 
the different phases in the laboratory. Each phase was then handled as a separate 
sample. Although this approach produced reliable results for each phase, in many 
cases the additional information was not required and it often produced many more 
samples for analysis. Our field samplers now tell us that in most cases, samples 
can be collected in the field that are predominantly single phase. Consequently 
we now feel that a more expeditious approach is to use smaller samples that are 
predominantly one phase and then make preparations for the total sample. T^e new 
procedure uses sonifiratinn,nf solid materials to produce a well mixed sample which 
is then^used tor analysis. In addition, pH adjustment is applied to all samples 
which fall outside the pH range of 5 - 9. 

Attached to the method are recovery data for spiked soils, waters, and sludges. 
The sludge samples represent very complex and difficult matricies and the numbers 
should reflect the type of results to expect on difficult samples. 

After a somewhat shakey start, the NEIC Regulated Substances Laboratory now routinely 
completes hazardous waste preparations within 15 work days of sample receipt and in 
emergency situations, within a few days of sample receipt. We trust that the revised 
procedures will produce even faster turn-around times and will increase the overall 
laboratory capacity for preparing hazardous waste samples. 

We have been working with Stan Kovell of the Hazardous Response Support Division to 
develop IFB contracts to analyze the hazardous waste preparations. These contracts 
are now in place and each Regional Office can choose whether it would like us to send 
their hazardous waste preparations to their regional laboratory or directly to a 
contract laboratory for analysis. Arrangements for contract analysis should be made 
through the Sample Management Office in Alexandria, Virginia (8-557-2490). 1 
The NEIC Regulated Substances Laboratory has also expanded its capabilities for ad-
itional types of sample preparations and analyses. These include performing the RCRA 

tests to characterize hazardous wastes according to flammability, corrosivity and EP-



toxicity. In addition we can now undertake specific preparations and screening for 
TCDO in hazardous wastes. You may contact Dr. Barry North of the Regulated Substances 
Laboratory at 8-234-2683 to make arrangements for any of these services. 

As Tom Gallagher has Indicated previously, we are trying to operate this Regulated 
Substances Laboratory so It will provide a useful service to you. I would welcome 
any comments or suggestions which could make It more useful to your needs. 

Attachment 

Addressees: • 

S&A Division Directors 
Regional DPO's ^ 
Regional Laboratory Contacts 
Regional FIT Leaders 
Stan Kovel1. HRSD 
Gene Meier, EMSL-LV 
Deborah Rosengren, SMO 

cc: Tom Gallagher, Director, NEIC 
Dr. Barry North, NEIC Regulated Substances Laboratory 



\hc ] ccy 
-ianip] of c t niLicr 12, 

Fofic j-.'i] ?vfai-ii)e Tcrrni?ja].'r;, IDC. 

Cy-..;ok-; R;jihix v. it;; atj-train, AgNO^ t i 1 r A-iiol r i c 
C.' .x D. : Re flux, tit r:;r;o! ric 
B. O. D. ; Winkler, five flay 
T. O. C, : Beckrnan Carbon Analyzer 
T. K, N. : Digestion, distillation, Nesslerization 
pli: Electrotnetric 
A i :;; :-,"onia; Distillation, Ne s si e riza,tion 
Pn.cbpliorous, Total: Persulfate digestion, dilufion and blank compcnsation, 

colorirnet ric. 
Grease L Oil: Freon, gravinietric 
M. B. A, S. ; Chloroform extraction, coloriinetric 
Sulfide, Total: Precipitation by zincacetate, washing, colorimetric. 
Sulfate: Dilution, bl.a3-.'k ccuripc-n sati on, turbidirrjetric 
Total Solids: Gravimetric, 103'^C. 
Suspended Solids: Gravimetric 
Volatile Solids: Gravimetric, 550-600°G. 
Arsenic, selenium: Digestion with HgOg, Nickel Nitrate, furnace 
Mercury: Hatch & Ott, cold vapor. 
Antimony, Aluminum, Beryllium: Furnace 
Other Metals: Flame following digestion with HNO3 and take up with HCl as 

outlined on page Metals - 6, paragraph 4. 1. 3, Methods for 
chemical analysis of Water and W^astes, USEPA, March 1979. 

CALfos 



' k 
ral Ma r:r ( M ; • 
is of IVau r CoV:-: 

at Ri\-er\'ic\v, ,\'irh';-.: av; s;:.e 

_ 2- 1 3-1 

^i^nide, TCIHI 2, 9 17. 6 17. 6 3.5 3, 5 

C. O. D. 1300 11800 1600 1020 825 

B.O.D. 3300 3S00 2800 4 00 300 

T. O. C. 4 50 4050 375 175 275 

T. K. N. 95 300 70 43 55 

PH 12. 2 12. 4 10. 8 11. 6 10. 2 

A^j^Tonia, Total 5. 4 25.5- 11. 4 8. 1 6. 6 

Phosphorous, Total 0. 9 31. 0 10. 0 6. 0 1. 6 

Grease Si Oil 179 11600 580 80 50 

M. B, A. S. 20 300 100 100 60 

^^ide, Total ^1 ^1 -il < 1 <1 

^Hiate, Total 500 3400 500 500 240 

Total Solids 11900 72300 25600 15300 25000 

T^^l Suspended Solids 490 110 430 ^10 450 

Total Volatile Solids 1700 . 34700 2400 1900 2200 

Aluminum 76. 0 15. 0 1. 0 0. 4 5. 0 

Antimony 2. 1 0. 9 ^0. 1 4 0; 1 3. 1 

Arsenic 0. 3 0. 3 0, 1 G. 08 0. 05 

Beryllium <0. 05 <0. 05 <0. 05 <0. 05 <0. 05 

Cadmium 0. 2 <0.1 <0.1 <0.1 0. 6 

Chromium, Total ^0. 1 0. 3 0.1 <0. 1 0.4 

Glyromium, Hexavalent ^0.1 0. 1 /O. 1 <0. 1 0. 2 

*A11 results in mg/1 



I. ^ 

Site - - -

# 

Coppe r 

Lead 

e r c u J- y 

Nickel 

Selenium 

Silv 

Zinc 

1-1 

0. 1 

0. 3 

1. 5 

0. 16 

1. 2 

0. 06 

0. 2 

0. 1 

^All results in mg/1 

_2-l 

1. 0 

0. 2 

0. 6 

1. 6 

2. 0 

0. 30 

0. 2 

0. 5 

^-1 _ 

0. V 

0. 3 

1. 1 

0. 18 

0. 4 

0. 30 

0. 2 

0. 2 

_ 4-1 

0. 2 

^0. 1 

0. 5 

0. 25 

0.4 

0. 12 

0. 1 

0. 2 

5-1 

0. 4 

0. 2 

0. 5 

0, 02 

1. 3 

0. 15 

0, 2 

-^0. I 



C.o. D. 

B. O. D. 

T. O. C. 

T. K. N. 

pH 

Ai-j^^onia, Total 

Phosphoi-Qus, Total 

Grease 8; Oil 

M. B. A. S. 

Se, Total 

e, Total 

Total Solids 

Tojj^ Suspended Solids 

Total Volatile Solids 

Aluminum 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium, Total 

mium, Heyavalent 

e-no-F 

Z6. 5 

4960 

3300 

ZSOO 

250 

10. 2 

37. 2 

260 

9100 

60 

^ 1 

2700 

108,000 

3810 

21, 600 

22 

0.9 

0. 06 

<ro. 05 

<^0.1 

0.9 

0.4 

7-1 . 

58,. 8 

6420 

4600 

3200 

47. 5 

11. 3 

40. 2 

87 

6300 

600 

^1 

3800 

38,400 

3140 

8500 

30 

0. 1 

0. 1 

2 0. 05 

<0. 1 

0. 7 

0. 3 

8-1 

41, 9 

7600 

4 900 

7000 

59 ! 

10. 8 

28. 5 

150 

9900 

4000 

^1 

4300 

71,900 

840 

14, 300 

3. 3 

6. 3 

0.12 

< 0. 05 

<0. 1 

0. 3 

0.1 

9pl 

2. S 

740 

300 

100 

12. 3 

11. 8 

4. 8 

3. 7 

130 

150 

< 1 

250 

10,900 

25 

2300 

0. 5 

0. 2 

0. 08 

<0. 05 

<0. 1 

^0. I 

-^0. 1 

I,l:j09-F 

3. 7 

8500 

3800 

4500 

122 

10. 9 

97. 2 

102 

3000 

1. 1 

<1 

3300 

197.000 

3310 

101, 000 

31 

9. 0 

0. 10 

<0. 05 

0. 1 

0. 8 

0.4 

-'i-All results in mg/1 



FiirK'j; ? c '• . ' 

arc '1 

)tG 

I - / •' 

opper 

cad 

rercury 

ickel 

slenium 

liver 

inc 

6- iro-F 

1. 6 

1. 3 

3. S 

0. 10 

5. 3 

0. 50 

0. 7 

1. 8 

'••'All results in mg/1 

7-1 

0.9 

0. 9 

2. 5 

5 

2. 0 

0. 25 

0. 4 

2. 6 

- -1 

1. 3 

1. 0 

5.6 

2. 0 

3. 0 

0, 50 

0. 4 

1. 8 

9 -J _ 

'-0. 1 

<0. 1 

0. 2 

0. 22 

0. 4 

0. 10 

0. 1 

<0. I 

ll-ioo.- V 

2. 4 

1. 5 

6. 2 

2. 1 

4, 9 

0. 55 

0. 8 

1. 9 



• > 
5 

.J. •; 0 

•'T 
Tv. J 1 

c, o. D. 

B. O. D, 

T. O. C. 

T. K. N. 

pH 

A^^onia, ToLal 

Phosphorous, Total 

Grease Oil 

M. B. A, S. 

Total 

Total 

Total Solids 

To^^ Suspended Solids 

Total Volatile Solids 

Aluminum 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Chromium, Total 

12-1 

1. 5 

4200 

3000 

J 000 

24. 0 

12. 0 

19. 5 

105 

3400 

60 

4 1 

550 

20,100 

2040 

5400 

6. 3 

2.5 

0. 05 

-^0. 05 

^0.1 

<0. 1 

mium, Ilexavalent 4 0.1 

'AMI results in mg/1 

_ J_3 -1 _ _ 

4. 4 

444 0 

4200 

' 300 0 

49. 0 

10. 4 

18, 0 

47 

3400 

60 

41 

1300 

45,200 

2020 

14,900 

3. 5 

7. 0 

<0. 05 

<0. 05 

<0. 1 

0. 3 

0.1 

M-1 

0. 1 

335 

300 

66 

4. 0 

7. 4 

0. 36 

1. 9 

40 

3. 0 

< 1 

1000 

6800 

1300 

1200 

8. 0 

0. 8 

<0. 05 

<0. 05 

-=0.1 

'^O.l 

40.1 

_ 14-2 

1. 1 

890 

300 

125 

8. 1 

9. 1 • 

20. 1 

2 0. 1 

980 

20 

21 

600 

4900 

590 

560 

3. 8 

0. 5 

0. 06 

<0. 05 

< 0.1 

<0.1 

<0.1 

171_ 

35. 3 

5150 

4100 

3600 

93. 0 

10. 8 

60. 0 

57 

3500 

250 

4 1 

1100 

130,800 

1580 

75,000 

36. 0 

0.9 

<0. 05 

< 0. 05 

<0.1 

0.7 

0. 3 
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Site 

at 

Copper 

Lead 

Me rcu ry 

Nickel 

Selenium 

Si^^r 

Zinc 

12-1 

0. 3 

0. 5 

5. 4 

1. 4 

1. 0 

0. 32 

0. 10 

0. 8 

-^'All resulls in rng/l 

CANTON ANALYTICAL LABORATOEY" 

3 3-1 

0. 5 

0. 5 

3. 5 

0. 4 5 

1. 5 

0. 30 

0. 20 

1. 7 

M-1 

20. 1 

• 0.4 

. k 5 

0. 03 

0. 2 

0, 15 

2 0. 1 

< 0. 1 

34-2 

20. 1 

0. 2 

0, 3 

0. 01 

20. 1 

0. 20 

2 0. 1 

^ 0. 1 

171 

1. 3 

2.4 

6. 8 

2. 1 

3. 5 

0. 45 

0. 5 

2. 9 

PtAr W. Rekslian 
Laboratory Director 
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1 
mg/l 

4 5 
mg/kg 

6 

1.0 1.8 1.0 1.0 1.0 1.0 2.0 

L^aroinium 1. 06 0. 54 74. 7 39.1 67. 6 24.5 ^:.35 

Copper 0. 72 0.29 19. 8 44.1 84. 7 60.9 1. 20 

Lead 0.46 0. 54 58.3 58. 8 156. 5 131. 6 0.78 

Mercury 0. 02 0. 07 1.98 1. 04 0.97 31.2 0.90 

el 1.78 1.43 7.9 37.5 130. 6 21. 6 0. 65 

Zi inc - 0.8 1.4 263. 224. 97.9 240.2 5.5 

Cyanide, Total 6.7 3. 3 120. 104. 88. N. F. N. F. 

r.o.c. 6,750 8,375 1,590 63,400 31,400 6,950 3,000 

r. K. N. 102. 90. 27. 19. 31. 20, 75. 

Crease Si Oil 3, 860 7, 600 6,900 3,600 1,500 2,300 990 

'. O, D. 10,100 16,300 3,400 

3 -.D. 600 400 1, 000 

rotal Solids, 103 C. 45,800 39,900 354,000 

fetal Suspended Solids 6,750 5,160 2,280 

rotal Volatile Solids, 550°C. 

?henol 

jH 

8,400 8,420 

1. 85 

11.5 

9.15 

12. 6 

74,230 

N. F. 

12.1 

'^Pcc> 7. 7 40. N. F. N. F. 1.6, 0. 37 • 0.03 
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"J 3JITK0DUCTI0N 

The toxic effects of nerctiry and its ccmpovindB in the vater 

environment are veil known and are documented in the literature. 

However, much remains to be learned on toxicity limits of the 

various mercurial compounds in the vater environment. The 

upper limit of mercury in food, used by the Pood and Drug Adminis

tration, is 0.5 parts per million vet vei^t. Limits have also been set for 

atmospheric concentrations and numerous cases of poisoning have 

been reported. 

Critical pollution from mercury became apparent on March 2k, 

1970, in the Great Lakes. Mercury concentrations as high as 5000 

parts per billion (or 5 ppm) vere reported in some of the pickerel 

shipments from Canada end commercial fishing involved vas suspended 

by Canada, then Ohio, Michigan and New York. The presence of mer

cury in fish and bottom sediments in the St. Clair River-Lake Erie 

system has confirmed the existence of an environmental problem of 

major scope. 

Mercury is discharged to the vater environment from indus

trial processes and uses of mercurial products. In I968, mercury 

produced from mining in the Uhited States vas 2,19^,000 pounds. 

The total amount used in I968 however, vas 5,732,000 pounds. Over 

163 million pounds of mercury have been consumed in the United 

States in the present century, but little information is available 

on the final disposition of it and amounts accumulated in the 

enviroment. 

B 



Metallic mercuxy and mercurial compounds in liquid wastes 

are characterized by their high densities. Free mercury and the 

mercurous coa^unds form sludges and settle to the bottom of re

ceiving waters. The mercuric compoxmds form precipitates with 

oxides, phosphates, sulfides and carbonates. The high density is 

responsible for the rapid deposition in bottom sediments where they 

persist, become subject to sediment transport and are available to the 

aquatic life. 

Metallic mercury can be oxidized readily to divalent mercviry 

ions under the conditions present at the bottom of lakes and rivers. 

This has been shown to occur experimentally as well. The divalent 

inorganic mercury produced has an extremely strong affinity for 

organic mxids and is biologically methylated in the bottom sediments. 

Divalent organic mercury, when methylated, is readily released from the 

sediments into the water. 

Many fish are bottom feeders or feed upon organisms which 

are bottom dwellers and therefore the hazard of mercury ingestion 

becomes very great. Fish also absorb mercury from the water throvigh 

the gills and possibly the scales. 

Since biological concentration of mercury occurs, the accumula

tion of mercury in the food chain is a matter of grave concern. A 

recent report^ indicates a magnification or concentration of mercury 

of over a million in the protoplasm of bacterial species. It has been 

demonstrated that the concentration from water to pike is in the order 

of 3,000 or more.§/ 
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LOWER DETROIT RIVER (ORASSY ISLAND TO MOUTH) 

In the portion of the Detroit River from Grassy Island 

to the mouth at Lake Erie, 78 sediment and 23 water saoqples 

were collected be.tween March 26 and April I6, as shown in 

Tables 3 and 6 and Figure 5. The highest levels of mercury 

occurred in the bottom muds of the Trenton Channel downstream from 

the Wyandotte Chemicals Corp. South Works, in a narrow strip of 

from 20 to 100 feet along the western shore. Concentrations along 

the east shore of the channel near Grosse lie were less than 

the measurable limit of 0.5 mg/hg. Merciory in the sediments 

indicates that the Wyandotte Chemicals' mercury discharge hugs 

the western shore of the Trenton Channel, depositing mercury 

in the bottom muds along shore. No mercury was present around 

Wyandotte Chemicals' waste beds, located on the northeni tip of 

Grosse lie. However, one sample collected between Grassy Island 

and Grosse lie contained h.k mg/kg mercury. 

Merciiry contamination in sediments was present along shore 

as far as Lake Erie. In addition to hi^ values near Wyandotte 

Chemicals, one sample with 26.0 mg/kg dry weight was collected at 

the northern tip of Horse Island (Gibralter, Michigan) at mile 

point 6.T. 

Of the four samples collected at the southern end of 

Fighting Island, one contained 1.2 mg/kg mercury, and the others 
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contained trace amounts, but all vere below the measurable limit. 

Wyandotte Chemicals waste lagoons are located on Fluting Island. 

The only mercury measurable in four samples in Canadian 

sediments was near the shore at mile point 3.9 (0.6 mg/kg). 

As indicated in the tables, the levels of mercury in all 

water samples but one vere below the measurable limit of 0.01 

mg/l. One sample collected 300 feet downstream from Wyandotte 

Chemicals outfall W23 (RM 13.3) contained O.03 mg/l. The effluent 

was diluted by Detroit River water so mercury was not measurable 

fvnrther downstream from the discharge point. 



Ikble 5 

MERCURY SURVEY 

Sample analyals Results 

Lower Detroit River 
(below the mouth of the Rouge River 
excluding the Trenton Channel) 

Sample 
Collocelon 
Date 

1970 

Location Mbrcury Content 

River Mile 
Ft. from 

Shore 
Sediment fag/kg) 

'Wet Basin Dry Basis 

3/27 13.5 9400 < 1.0 
II 13.3 8850 < 0.5 
II 8.4 17»700 < 0.5 
II 3.9 15,000 < 0.5 
II 3.9 19,000 0.5 0.6 

3/30 3.9 15,000 
II 3,9 19,000 

4/6 5.9 13,500 • < 1.0 
4/8 - 14.2 1400 < 0.5 

II 13.7^ 2100 < 0.5 
11 13.3 2400 < 0.5 
11 12.7 3200 <0.5 
11 15.3 1500 < 0.5 
II 16.0 2300 < 0.5 

4.4 4/14 . 14.6 1300 1.1 4.4 
II 16.0 5500 < 0.5 
II 16.3 500 0.7 2.0' 
II 16.4 0 0.5 1.7 
II 16.5 2900 < 0.5 
II 16.7 1000 <0.5 
II 18.1 0 < 0.5 
II 19.0 0 <0.5 • 

4/16 16.3 9950 < 0.5 
II 14.8 8200 0.7 1.2 • 
II 13.5 / 7200 <0.5 
M 13.6 7700 ,<0.5 
11 15.3 4300 <0.5 
11 17.1 2500 < 0.5 
•1 16.0 3700 <0.5 
II 15.4 1000 <0.5 

Water 
JssJlL 

< 0.01 

< 
< 
< 
< 

0.01 
0.01 
0.01 
0.01 
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MERCURY SURVEY 

Sample Analysis Results 

Detroit River-Trenton Channel Area 

Location 
Collection Feet from Sediment fme/kc^ Wateri 

Date River Mile U. S. Shore Wet Basis Dry Basis (mK/n 
. 1970 

3/26 8.7 80 <1.0 < 0.01 
3/27 13.1 20 28.0 86.0 

II 13.4 20 13.0 21.0 
II 13.2 20 10.0 16.0 
•1 12.4 20 4.0 8i0 
II 3.9 2500 4.9 11.0 < 0.01 
tl 3.9 6500 < 0.5 <0.01 

3/30 3.9 2500 < 0.01 
II 3.9 6500 < 0.01 

3/31 13.2 20 < 0.01 
II 13.1 20 . < 0.01 
It ' 13.3 20 0.03 

4/1 > 13.4 20 . 2.0 3.0 
II 13.4 100 < 2.0 
•1 13.2 20 5.0 7.0 
It 13.2 100 < 2.0 
II 13.1 20 25.0 82.0 

• II 13.1 100 6.0 10.0 
II . 13.1 200 < 2.0 
11 12.4 20 4.0 10.0 
II 12.4 . 200 < 2.0 
•1 12.4 800 < 2.0 
11 12.4 1000 < 2.0 
II 13.9 0 < 2.0 
II 12.0 0 6.0 14.0 

4/3 13.2 20 <0.01 •• 13.1 20' <0.01 
12.4 20 <0.01 

II 13.3 20 <0.01 
•i 12.8 20 <0.01 
•1 12.0 20 <0.01 
II 11.3 50 <0.01 
H 10.5 50 <0.01 
11 9.8 50 <0.01 
II 8.7 80 <0.01 
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Table 6 

MERCURY SURVEY 

Sample Analyals Resulta 

Detroit River-Trenton Channel Area (eonC.) 

Sample 
Collection 

Location 
Feet from Sediment 

Mercury Concent 

Date River Mile U.S. Shore Wet Basis Drv Basis 

1970 
t 

• 
4/6 8.7 80 1.9 5.0 

II . 8.7 1240 < 1.0 
II 10.2 0 . 2.8 4.3 
II 7.9 300 1.7 2.6 
II 5.4 600 2.2 4.6 
II 4.7 6200 < 1.0 
II 5.8 7200 < 1.0 
II 12.0 20 • 7.1 15.0 

4/7 7.6 100 . 1.0 1.3 
II 6.7 150 11.0 26.0 
II 6.3 1200 < 1.0 
M 6.3 3400 < 1.0 

4/8 11.6 1150 < 0.5 
II 12.0 1850 < 0.5 
II 12.5 1850 < 0.5 
M 12.8 1500 < 0.5 
II 13.4 850 < 0.5 

4/16 8.6 600 0.9 1.2 
4/17 6.7 100 0.9 3.0 

II 6.7 1000 0.6 0.8 
II 6.7 2000 < 0.5 
II 6.7 3000 < 0.5 -
II 6.3 150 1.5 2.3 

4/24 8.3 0 < 0.5 
4/26 13.0 20 < 0.5 
• 1 13.0 20 4.9 16.0 
II 12.9 20 12.0 27.0 
It 12.8' 20 9.7 20.0 
It 12.7 20 2.4 5.4 
II 12.6 20 5.6 14.0 
11 .12.5 20 4.3 9.5 
II 13.2 20 5.7 8.1 

Water 
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SCALE IN FEET 
loEio aooo 

<0.5 Wit Wsight Mg/K« 
(Voriss from <0.6 to <1.5 
Mg/Kg Dry WsigM) 

Dry Weight Mg/Kg 

Mile Points 
Zero Mile Point Detroit River Light 

SCALE IN MILES 

LAKE NUNON BASIN OPFICE 

MERCURY BOTTOM SEDIMENT SURVEY 
LOWER DETROIT RIVER 

APRIL I9T0 
U.S. StPARTMCNT-OP THE INTteiOR 

PIDSRAL VATCII OUALITV APMINISrAAriOK 
eeSAT LARES RESION SBOSSE ILE MISNIf AN 



WESTERN BASIN OF LAKE SIE, INCLUDING 
THE RAISIN AND MAUMEE RIVERS 

The sanpllng of Lake Erie began on April 6, 1970, with 

bottom sediments collected at two stations near the mouth of 

the Huron River (Figure 6). From April 6 to April 27# bottom 

sediment 'stations vere sampled. Sasples were collected In 

western Lake Erie, west of Pelee Island, with the majority of 

samples collected near the mouths of Michigan tributaries. 

Based on the measurable limit of 0.^ ng/hg vet weight, mercury 

was present at 16 of the stations, although traces were present 

at most of the other stations (Table 7). 

The Raisin River was sampled on two different dates at 

three stations (Figure 6). Traces of mercxary were present; how

ever, all results were less than the measurable limit (Table 8). 

The Maxmee River was san^led on April 17 at six stations 

(Figure 7)# and traces of nmrcury were present at most stations; 

however, all results were less than the measurable limit (Table 9)> 

The 16 stations where mercury was present are located In 

the deepvater cureas of the western basin of Lake Erie from the 

mouth of the Detroit River southward and eastward. Since shoreline 

and minor tributenry san^les did not contain appreciable amounts of 



mercury, the Detroit River appears to he the principal source, 

vlth mercury being deposited in the deeper quiescent parts of 

the lake. 



Ohio Dapartment of Health determines Oetrex Chemical Company 

.of Ashtabula, Ohio a probalble source of irsrcury contamination. 

Lalte Erie Basin Office, Cleveland Initiates a water 

sampling program In Lake Erie and tributaries and participates 
• * ' 

In an Inspection of the betrex Chemical Company plant. 

tilyandotte Chemical plant ceased mercury waste discharges to 

the Detroit River at.12:30 p-.m. Mercury enriched.waters are now 

being discharged In holding facilities for chemical treatment. 

April 13. 1970 

Governor Rhodes of Ohio announced a ban on commercial, fish

ing In Lake Erie. 

Ohio Water Pollution Control Board Issued a "cease and 

desist" order to Oetrex Chemicals Company. 

FV/QA Lake Huron Basin Office personnel met with Michigan 

State officials. The MWRC agreed to supply one man to aid In the 

field work collecting sediment samples and to share duplicate 
• • 

samples for verification purposes. MWRC to continue sampling 

effluents In the area. 

April 14. 1970 

FWQA Great Lakes Region Basin Offices provided with a list 

of chlor-alkall plants and asked to Investigate as sources of 

possible mercury pollution. 

April 16. 1970 

The Wyandotte Chemical Company was Issued a court order to 

cease discharges of mercury wastes In any form or amount. The plant 

ceased operation of the mercury cell room at 6:20 p.m. 
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Applied Environmental Research 
December 19s 1979 

Para7Tieter 1 2 3 , • 4 

Arsenic < 1.0 <1.0 < 1. 0 <1.0 

Chromium, Total 0.08 0. 45 0. 55 o
 • 

o
 

Copper 0.61 0.96 0. 98 0. 26 

Lead 0.13 0. 35 0. 56 < 0. 01 

Mercury • 0.005 0. 003 0.009 0. 003 

Nickel 0.08 . 0.95 0.83 0. 05 

Zinc O.l' 0.3 0.1 0.1 

Iron 8. 3 6.5 9.3 8.6 

^Cyanide, Total -<.0.1 1.6 2.1 < 0.1 

T.O. C. 340 _ 2000 3700 150 

T.K.N. 19.5 23.5 1.8 4.3 

^ Grease Si Oil 220 . 1400 2570 2090 

C.O.D, ' • . 4630 3800 6800 380 

B.O.D. g 1100 1000 1300 160 

Total Solids, 103°C. 3910 16,300 47,950 2780 

Suspended Solids 270 . 1100 950 250 

Total Volitile Solids. 550®C. 680 >2,800 22,900 540 

Phenol 0.22 0.28 1.58 0.08 

pH 10.1- 10.6 10.8 10. 6 



.. Applied Environmental Research 
December 19, 1979 

G:C/MS Scan (or E.P.A. Priority Pollutants 

ppb: 

Sample 1 

All priority pollutants below detection limits. 

Sample 2 . . / ^ 

' Phenol 

Cresol 

Dimethylphenol 

V Pentachlorophenol 

Anthracene or Phenanthrene 

Pyrene 

. Fluoranthene •• 

Sample 3 

Phenol 

Cresol 

Chlorophenol 

Dichlo rophenol 

60 

40 

15 

90 

45 

50 

50 

Dimethylphenol 

J^ntachlo rophenol 

Naphthalene 

Acenaphthylene 

Acenaphthene 

Fluorene 

. 315 

280 

12 

30 

100 

600 

1400 

800 

440 

480 

.vO. 
f- ' •'//•yr— I r' «r. 



December 19, 1 

Anthracene or Phenanthrene 2400 ppb. ' 

Fluoranthene 1000 . v 

I^yrene . ; . noo . 

Butylbenzylphthalate 170 V : 

Chryscne . • ' \ 970 •: W 

Indenopyrene . ' 30 IV!--

Dibenzoantlrracene ' 25 

Benzoperylene 40 

Sample 4 

All priority pollutants below detection limits. 

CANTON ANALYTICAL LABORATORY 

CS). % 
Peter W. Rekshan 
Laboratory Director 

CALVJ:;, 
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Toxic PCB unearthed in Riverview 
A former chemical dumping place containing 

probable toxic subsUncea has been uncovered 
during construction work on the Federal Marine 
Terminals shipping site in Riverview. 

Authorities are still making positive identifi
cation, but early water test results indicate that 
there are "high levels of PCB." 

Also discovered were hazardous metal elements 
including mercury and lead, and a chemical group 
called phenols, according to David Haywood, chief 
of the lakes and streams protection section of the 
Michigan Department of Natural Resources 
(DNR). 

The chemicals found at the site are on the en
vironmental protection agency's list of "priority 
polluunts," which means they should be coo-
trolled, according to Dr. Donald Tilton,. senior 
environmental analyst for Applied Environmental 
Research ( AERI of Ann Artwr. 

The private consulting firm was contracted by 
Federal Marine Terminals to identify chemicals 
taken fiom the site, which is located on the Detroit 
River, immediately north of the Crosse lie Toll 
Bridge. 

"Our findings at this time suggest that people in 
the area are not in danger," Tilton told the News-
Herald Tuesday. "It doea not appear to be a major 
public health prohleqi, due to the isolated nature of 
the site." 

No danger 
as of now 

As of Tuesday, findings surest Downriver 
residents are not in danger of being contaminated 
by the probable existence of PCB and other toxic 
wastes found at the Federal Marine Tertninals site 
in Riverview. 

' i PCB ia haurdous depending on its concentration 
and is more hannlul to aquatic life in the Detroit 
River accordihg to Dr. Donald Tilton of Applied 
Environmental Research (AER) in Ann Arhor. 

"We don't know as yet if this could pollute the 
food chain and possibility endanger humans," said 
Tilton. 
' Tilton said since the terminal site was never a 
popular area for recreation or picnics, he doubts 
that people have often come into direct exposure 
with the probable poisonous wastes in the area. 

However, the Department of Natural flesourccs 
(DNR) has enforced "stop work orden" in the area 
at the terminal where the waste containers u«re 
found. 

Continuing investigations to absolutely deter
mine if PCB and other dangerous chemicals have 
been found on the site are being conducted by the 
DNR and AER. 

PCB (Polyciorinated Biphenyl) which was found 
in two out of four samples of surface water on the 
Federal Marine Terminal site, is a compound used 
most commonly in Insulation material, such as 
insulating fluid in electrical transformers, 

(SM DANCEB- ?sis 2-A) 

The rate of the pollution (seeping) into the 
Detroit River does not appear to be tremcadousiy 
fast," Tilton ex|dained. 

However, Haywood said it is certain that ratn 
water flowing into the river from the site has mixed 
with the chemicals, causing some pollutigo of the 
river. The extent of the pollution, though. Is un
determinable. according to Haywood. 

Both the Michigan DNR and AER are continuing 
their analysis to aheolutcly identify the rhemlrell 
present at the site. 

The stories on the discovery of PCB 
in Riverview were compiled and written 
by News-Herald staff writers Jeff 
Zygmont and Annemarie Schiavi. Mo'k 
stories and pictures appear on Page 2-A.* 

% 
"It's only a matter of confirming at thia point hq 

time," Haywood said. 
ChemicM containers inrliiriing dnmu eiuf large 

. brown bottles were found by workaaamong other 
buried materials during excavation of a roadway 
along the hdithem border of the StFeere site, ac
cording to reports. 

(SM PCB-rioe. 17-A) 

CHEMICAL TRAP—This trench was dug to trap 
surface water which possihly has hcch m-
Umbuled hy toxic chemicals found buHed at the 
construction site of a shipping terminal on the 
Detroit River bi Riverview. The trench Is part of 
the protective measures ordered by the Michigan 
Department of Natural Resources to prevent the 
spread of contamination. No material, whether 
llqubl or solid, can leave the site, by order of the 
DNR. 
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November 21, 1979 

Mr. Dave Haywood 
Land Resource Programs Division 
Department of Natural Resources 
P.O. Box 30028 
Lansing., MI 48909 

Re: Water Sample Analyses from Federal Marine Terminals Construction Site 
* 

Sampling Locations and Description 

Locations are indicated on attached map. 

Water samples were collected from the North Ditch and South Pond on 
November 9, 1979 by DNR personnel and AER personnel. 

Samples were collected from the Dewater Trench on Nov. 12, 1979 by AER. 
Water seeping from the face of the newly excavated trench at the northern 
and southern end of the trench was sampled on Nov. 12, 1979. Soil samples 
from various strata at the northern end were also taken on Nov. 12, 1979. 

Analytical Methods - Federal Marine Terminals Samples 

Parameter 

Metals 
Mercury 
Zinc 
Others 
Soil 
A.A. 

Cyanide 
T.O.C. 
T.K.N. 
Grease & Oil 
C.O.D. 
B.O.D. 
Solids 
Phenol 
PH 
PCB 

Method 

Cold Vapor 
Flame 
Furnace 
Digestion with HNO3 
Perkin-Elmer 306 with D^ Background 
corrector, HGA 2100 furnace 
Distillation, Titrimetric 
Beckman Carbon Analyzer 
Digestion, distillation, Nesslerizatlon 
Freon extraction 
KMHO4 digestion 
Winkler 
Gravimetric 
Distillation, 4-AAP 
Electrometric 
GC/EC 

Appliedilnvironniontal lleHcarch 444 S. Main Street Ann Arbor, Miehi^'aii 48104 .113/994-4506 
A Division of Smith, llinchinan & Cryils Associates, Inc. 



Mr. Dave Ha:^ood 
Federal Marine Terminals 
Page Two 

Date Collected: November 9, 1979 

Description of Sample Location: See attached map. 

Heavy Metals (mg/1) .Northern Ditch South Pond 

Cr 0.73 0.26 
Cu 0.23 0.10 
Pb 0.20 0.04 
Mi 0.22 0.02 
Zn 5.52 2.18 
Cd 0.023 0.026 
As <1.0 <1.0 
Mn 0.36 0.22 
Hg 0.022 <0.0005 

EPA Priority Pollutants in Northern Ditch (concentration in pg/1) 

Pentachlorophenol 3000 
Phenol 25 
NapthaTene 100 
Fluorene 20 
Anthracene 100 

Fluoranthene 80 
Pyrene 80 
Benzoanthracene 20 

Others: 
Cresol 
Tetrachlorophenol 
Alpha-Terpineol 
PolyglycoTethers (constituted the major portion of the North Ditch sample) 

.Applied blnviranmeiital Research 444 S. Main Street Attn Arbor, Mieliigan 48104 .113/994-4506 
A Division of Smith, Uinchiiian ic Crylls As.socialt's, Inc. 



Mr. Dave Haywood 
Federal Marine Terminals 
Page Three 

EPA Priority Pollutants in Southern Pond 

Phenol 25 yg/1 

Others: 
f 

Benzoic acid 
Terpene (comprised major portion of Southern Pond sample) 
Terpenol 
Terpenone 

Sample Designations: 

1. FMT, N. End Dewater Trench, 11-12-79 
2. FNR, 200' South of N. End Dewater Trench, 11-12-79 
3. FMT, Soil, N. End Trench, 11-12-79 
4. FMT, Soil, 200' South of N. End Dewater Trench, 11-12-79 
5. FMT, Soil, N. End, Black Layer, 11-13-79 
6. FMT, Soil, N. End, Grey Layer, 11-13-79 
7. FMT, 55 gallon drum contents, 11-15-79 

Applied Environmental Research 444 S. Main Stre<!t Ann Arlior, Mieliigan 4R104 313/'>94-4r>06 
A Division of Smith, Hinrhmiin Sc Gryils Associates. Inc. 
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On 6 August 1979 the^^roit District Engineer appro'^^^ a permit which authorized 
the Federal Marine T^Bninal Inc. (FMT) to construct a^arine facility in 
Riverview, Michigan. The facility construction would include extensive dredging 
and filling in the Detroit River. 

On 5 November 1979, Corps of Engineers construction inspectors while performing 
a routine inspection of the authorized project, noted that the surface water 
and sub-surface soils were of a character that warranted investigation. Further 
inspection of the site revealed that stainless steel drums, bottl.es and other 
containers had been unearthed at the site, thus suggesting a hazardous condition. 
Michigan Department of Natural Resources (I'IDNR) and the U.S. Environmental 
Protection Agency (U.S. EPA) were notified and these agencies commenced site 
sampling, while the Corps of Engineers monitored all sampling. 

A review of the regional geology, the data found in various docioments in the 
permit file, and inspection of the site indicates that approximately 10-15 ft. 
of fill covers the original land surface. The native sandy soil and swamp 
materials overlay a regional lake bed clay approximately 60 ft. thick, which 
rests on bedrock. In places, some gravel is present between the clay and 
bedrock. Bedrock is a weathered, fractured limestone and/or dolomite and has 
sufficient permeability to serve as an aquifer. The fill material is composed 
of sandy, silty clay and industrial waste of many types. The fill is not 
homogeneous; the different materials appear to have been dumped at random over 
the years in different places. 

Water samples from the site verify the lack of homogeneity. Closely spaced 
samples often had quite different analyses. While the samples do not present 
a clear picture of the contamination, they do confirm that heavy metals and 
organic pollutants are present in substantial amounts. 

iA report by Dames and Moore, a consulting firm retained by BASF Wyandotte, 
presents an assessment of groundwater conditions on site. They conclude that 
groundwater moves across the site from west to east and into the Detroit River. 
Their test results indicate that the fill is relatively impermeable and they 
calculated the seepage rate to the river as 1.5 x 10"^ On^s-

However, visual inspection of test pits dug during a later study found evidence 
of many permeability channels within the inhomogeneous fill. Tne nature of 

/
flow into these pits gave the impression of some relatively free flow occurring 
in the fill. The site is not sealed from the river in any known way, and 
construction activities at the site may have promoted increased seepage to the 
Detroit River. 

At the recommendation of the General Regulatory Branch, the Detroit District 
Engineer approved the formation of an interdisciplinary study team to evaluate 
the possible/probable environmental problems associated with the site construction. 
The primary objectives of the study group were to: 



2. 
should 

Determine protect^B measures necessary to ma in ta ̂Environmental quality 
d the site be aban^ned. 

3. Identify alternatives for long range solution of the containment and/or 
disposal of the contaminated materials. 

II. METHODS OF STUDY 

The interdisciplinarj' study team was comprised of individuals from'both the 
Corps of Engineers and the Michigan Department of Natural Resources (IPNR), 
possessing expertise in biology, environmental chemistry, geology, and hydrology. 

Evaluation of the known and potential environmental problems associated with 
the site was accomplished primarily by reviewing existing environmental reports, 
soil, sediment and water analyses, aerial photographs and other data gathered 
prior and subsequent to the start-up of construction and the discovery of the 
hazardous substance problem at the site. Individual review of materials was 
accomplished by group members, with group discussions taking place on 27 March 
and 2 April 1980, at Corps and MDNR offices, respectively. 

III. DISCUSSION 

Review and analysis of the various study results conducted on the FMT site has 
conclusively demonstrated that subsurface and surface water quality at the 
site is extremely poor as a result of the disposal of hazardous substances at 
the site. This is further supported by the most recent investigation of sub
surface water quality conducted by Applied Enviornmental Research in February 
1980, under contract to FMT. 

Table 1 provides a summary of the subsurface water chemistry at the FMT site 
with a comparison with existing wastewater and drinking water criteria, along 
with criteria which affords protection to aquatic life. In addition, an 
analysis of water samples for organic chemicals at the site has revealed the 
presence of 30 organic chemicals on the U.S. EPA's list of Priority Pollutants. 
Table 2 provides a summary of organic chemicals detected at the FMT site 
including a comparison with the U.S. EPA criteria. In addition to those 
priority pollutants noted in Table 2, polyglycolethers (polyols) were observed 
to constitute the major portion of the sample taken from the north ditch, 
while high levels of PCB's (AO mg/1) were also detected in groundwater samples 
collected at the site (Applied Environmental Research, 9 November 1979). 

The movement of groundwater at the site is not well defined. Input of water 
to the site could be from infiltration of precipitation, inflow of groundwater 
from adjacent areas, or vertical leakage from the bedrock. The bedrock is 
known to be artesian, although the actual level of the piezometric surface is 
not known. Test borings into bedrock from an early study were not properly 
plugged and may allow vertical leakage out of or into the fill. 



• UTiaersrana xn re atxu,^ uu une auL i uunu^nc c—"cj * — 
a 'gradient does exist that should result in groundwater flow from the fill to 
adjoining surface wate^^A While the presence of contai^nted groundwater on 
the site does not prove that it is polluting the river^Tt is logical to assume 
that it is. seeping into the river. The high water table on site appears to be 
somewhat anaroolous, and investigation of the possible sources is warranted. 

The apparent slow rate of seepage of contaminated groundwater into the Detroit 
River and the high rate of dilution at the land-water interface precludes the 
direct detection and/or measurement of contaminants entering the Detroit River. 
There is data that shows higher levels of some contaminants in sediments down
stream of the site than upstream. However, there are a variety of uncontrolled 
factors that may influence this result. 

In particular, a significant amount of mercury is found in sediments immediately 
downstream of the FMT bulkhead. It was not detected upstream at the Firestone 
Plant site. The situation is illustrated in Table 3. An area of fill where 
water samples also show high levels of mercury is outlined in Figure 1. The 
relationship between these occurrences of mercury is suggestive, although the 
actual mechanism and chemistry involved is not established. 

A review of the unfinished shoreline as it relates to potential hydrological, 
erosional and sedimentation problems was examined by the study group. This 
review disclosed that the partial construction of the bulkliead at the shoreline 
does not appear to have significantly altered flow characteristics along the 
shoreline or accelerated the erosional processes at the site. However, the 
exposed land-water interface represents a continued source of contaminated fill 
material into the Detroit River. During a site inspection by study group members 
on 27 March 1980, contaminated surface waters were observed running off the 
northeast corner of the site into a storm sewer adjacent to the Detroit River. 

IV. CONCLUSIONS 

It is the opinion of the members of this study group that efforts are xoarranted 
to eliminate the continued introduction of highly toxic materials into the 
Detroit River, via groundwater seepage, overland runoff, and shoreline erosion 
from the FMT site. It is felt that the construction of an impermeable seal 
between the contaminated materials and the Detroit River offers the best interim 
solution to restrict/retard the movement of toxic materials into the Detroit 
River. 

As an interim containment measure construction of a clay bentonite trench around 
the FMT site, as originally proposed by the Corps and approved by MDNR, will 
decrease the transport of toxic materials into the Detroit River for a yet 
undefined time . However, the actual effectiveness of the trench cannot be 
determined until the characteristics of groundwater movement at the site are 
•more definitely known. It is realized that this containment measure may not 
be the long-term solution to the problem and that placement of the bentonite 
trench may aggravate the associated problems of surface ponding and runoff. 
Resolution of the overall problem remains contingent on the chemical character 
of the leachate, the source of groundwater recharge, and the ultimate usage of 
the site. 



4.ne projected pj.ans JL^.^ 'LUC texinxnaj. may uc aua^uauxc 
, which could include ex tiding the foundation for the perimeter roadway into 

the underlying clay anc^kns true ting it as a wide, comp^^ed clay fill to 
grade and capping of the site with a combination of roadways, parking lots and 
warehouses. However, such a decision is contingent of FMT continuing construction/ 
on the site. Should the site be abandoned, construction of the clay bentonite T 
trench is still deemed necessary as an interim solution. ' 

Excavation of the entire fill covering the site and its removal to a hazardous 
waste landfill would be a more ultimate solution. This would involve transport 
of saturated materials and require containment of the water drainage during 
transport. Also, the site would probably require dewatering during excavation, 
and this water would require treatment before discharge to meet the effluent 
standards set by MDNR Water Quality Division. The disposition of the old survey 
borings,- especially those reaching bedrock, may be critical if they are found 
to be leaking and recharging the groundwater on site. Also, if contaminants are 
shown to have penetrated the underlying clay, excavation below the original land 
Surface may be required. This could extend to below river level. Another 
consideration to be explored by groundwater mapping is the present groundwater 
flow into the site to determine what conditions would be encountered during 
excavation. 

V. RECOMMETNDATIONS 

Based on overall considerations given to the site it is recommended that: 

1. Construction of the originally proposed bentonite trench be accomplished 
should the site be abandoned. Collected contaminated water must meet MDNR 
water quality effluent limitations before discharge. 

2. Consideration be given to the feasibility of incorporating both the bentonite 
trench and the clay roadway foundation (proposed by FMT) to accomplish the 
desired degree of containment. This alternative should be considered if con
struction is continued on the site. 

C 3. The feasibility of disposing the material off-site at an approved hazardous 
^ waste site in accordance with Act 6A be evaluated as a long-term solution if it 

determined that on-site containment represents only a temporary measure. 

A. The contaminated bank material be stabilized (i.e., rip-rapped and isolated 
from the river) should the site be abandoned. In addition, a small dike should 
be constructed around the northeast corner of the site to temporarily contain 
the run-off of contaminated surface water. 

5. The inter-relationship of waters in the river, the fill, and the bedrock 
be determined in order to properly assess both the usefulness of the clay 
bentonite trench, and any long-term solution. This would require a bedrock 
observation well on-site. Drilling should also include a program of vertically 



•into the underlying J'- -A water sample from the be ick should be obtained 
upbn corrtpletion. The ̂ riulling and sampling method mus^^e designed to insure 
against cross contamiT®R.on. A proposed work plan in<^PIing detailed drilling 
and sampling procedures should be submitted to the DNR for review and approval 
before any work is done at this site. In addition it is recommended that a 
qualified experienced groundwater consultant be retained to design and direct 
all work relating to the hydrogeology at the site. 

The information gathered from such a program would assist in assessing the 
long-term effectiveness of the containment wall, and also determine if there 
are unknown hydrogeologic characteristics of the site that would-affect 
foundations or other structures to be built. 

^ 1 
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Dave Bechler, Geologist, Geological Survey Divn. 
Mich. Dept. of Natural Resources 



U.S. G. C. 
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Federal Marine Terminal Site 
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Bead 600 ' <0. 01 9. o
 

o
 

1—
' 157. 410. 270. 

r 

Mercury <0. 001 40. 001 0. 31 <0. 001 3. 2 0. IS c. i: 

Nickel 

1 

00
 

cr*
 

40. 01 13. ^0. 01 156. 123. 185. 
*r-

§r" 14. <0. 01 2. 40. 01 12. 8. o / • -• • — --
Phenol,' Total <0.1 <0. 01 <0. 1 <0. 01 0. 012 40. 01 <0. 01 

All sediment results in mg/kgm dry weight, water samples in mg/1. , Cy 
values in sediment as mg/kgin wet wejgh^ water samples = 1-2, 2-2, and 
sediment samples - 1-1, 2-1, 3-1, 4-1, and 5-1. 

r.n: ce 
•>. •J 

1-2 
1-1 

2-
2-3" 

2-: 
4-1 

Steel Bulkliead 

5^J 

sandXill 
O 

steel 
pile 

O 
steel 
pile 

boat 
ramp 

area 
Firerfone outfall 

Note: Sites 2-2 and 2-3 composited for analysis, "sites 1-2, 2-2, and 2-3 a; 
^water samples, others are scdiinent samples. Samples.collected 22 Janua; 

e 
V 1930. 
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Tabic f. Summary of Subsurface Water Chemistry on December 12-13, 1979 at Federal Marine Terminals Site. 

Federal Marine Data 
Range (mg/1) • Mean 

PH 

COD 

BOD 

TOG 

Grease and Oil 

HBAS 

Total Solids 

Suspended Solids 

Volatile Solids 

7.4-12.4 

335-11800 

300-4900 

66-7000 

40-11,600 

1-4000 

4900-197.000 

10-3810 

560-101,000 

Total Phosphorus (as P) <0.03-84.8 

Total Kjeldahl N ' 4-300 

Ammonia <0.1-97.2 

Sulfate 240-4300 

Sulfide <1.0 

Cyanide <0.1-58.8 

Arsenic <0.05-0.30 

NS «* No standard established as yet. 

10.8 

3,990 

3,030 

2,100 

3,480 

385 

52.300 

1,340 

19,200 

18.8 

82 

24.2 

1600' 

<1.0 

14.7 

0.10 

Wayne County 
Wastc'i-zatcr 

Limit fmg/1) 

Drinking Water 
Standard 
(nio/1) 

6.5-8.0 

600 

300 

25 

2000 

350 

13 

10 

1.0 

0.1 

5-9 

15 

250 

0.20 

0.05 

Freshwater 
Aquatic Life 

(mq/l) 

6.5-9.0 

0.01 

0.02 (un-ionized) 

0.005 

0.10 

S(?uf2/i£.: tKviitaNMGNmu I9SO 



J . • J Table/. Summary of Subsurface Vlater Chemistry on December 12-13, 1979 at Federal Marine Terminals Site. 

HEAVY METALS 

Federal Marine Data 
Raruje (mg/l) ' Mean 

Wayne County 
Wastev/ater 

Limit (nin/1) 

Drinking Water 
Standard' > 
.(2119/lL—_ 

« 
Cadmium <0.1-0.6 0.14 2.0 0.01 

Total Chromium 
* 

<0.1-0.9 0.34 5.0 0.05 

Chromium, 
hexavalent 

<0.1-0.4 0.17 3.0 

% 
Aluminum 0.4-76 16.0 1.0 

Antimony <0.1-9.0 2.3 1.0 

Beryllium <0.05 <0.05 0.01 MS 

Cobalt <0.01-2.4 0.73 NS 

Copper <0.1-2.4 0.66 2.0 1.0 

Lcapl 0.3-6.0 2.7 . 1.0 0.05 

Mercury 6.01-2.5 0.070 0.002- 0.002 

Nickel <0.01-5.3 1.0 3.0 NS 

Selenium 0.06-0.55 0
 

ro
 

1.0 0.010 

Silver <0.1-0.0 0.27 0.05 0.05 

Zinc <0.1-2.9 0.94, 5.0 5.0 

Freshwater 
Aquatic Life 

(mg/l) 

0.01 

0.10 

1.10 

0.05-0.10 

0.00005 

0.10 

0.025 

IIS s No standard established as yet. 



I au IV ) 
Suimiiirujef Organic GhemicaTs on the EPA 

Priority PoTlutant List Detected in Subsurface Water 
Samples on December 12-13, 1979 at the Federal Marine Terminals Site 

All Values in V9/1 U.S. EPA Criteria* 

Freshv/ater 
Aquatic Life 

Drinking 
Water 

Chemicsl 
Number of 
Locations Ranee Mean 

24 hr. 
Avq. 

Maximum 
Limit 

chloroform 7 5-44 

» 

16 500 1,200 2 

1-2-dichloro-
ethane 

3 50-340 175 3,900 8,000 0.7-7.0 

1,2-dichloro-
^propans 

1,1,1-trichloro-
ethane 

3 

6 

85-195 

9-104 

135 

30 

920 

5,300 

2,100 

12,000 

200 

15,700 

tetrachloro-
ethylene 

5 11-62 25 NA NA NA 

benzene 6 1-840 157 3,100 7,000 0.15-15 

toluene 2 550-2480 1515 2,300 • 5,200 17,400 

ethyl benzene 4 44-275 117 HA NA HA 

chlorobenzene 2 13-1100 557 1,500 3,500 20 

^ll^-chlorophenol 4 8-615 168 60 ISO 0.3 

2-nitrophenol 2 70-115 93 2,700 6,200 68.6 

phenol 13 15-3000 534 600, . • 3,400 . 3,400 

2,4-dimethyl-
^phenol 

8 5-465 109 38 84 NA 

2,4-dichloro-
phenol 

2 10-660 335 0.4 110 0.5 

trichlorophenol 4 5-1010 270 52 150 NA 
• 

p-chloro-m-cresol 4 15-145 75 NA NA NA 

SouCLcc.: AwPPHcIS EK>5ICCNIN^OTUL I^S.tA.ticU , I96D 
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Suninao^F Organic Chemicals on the U.^EPA 
Priority Pollutant List Detected in Subsurface L'ater 

•Samples on December 12-13. 1979 at the Federal Marine Terminals Site 

A11 Values in v 9/1 U.S. EPA Criteria* 

Number of 

Freshwater 
Aquatic Life 

2A hr. Maximum 

Drinking 
Water 

# 

Chemical Locations Ranoe Mean Avn. Limit 

4-6-di ni tro-
o-cresol 

1 - 35 NA NA 12.8 

pentechloro-
phenol 

9 80-1300 458 6.2 14 140 

4-hitrophenol 5 25-145 70 NA NA NA 

naptholene 12 40-27,000 3723 NA NA 143 

anthracene .10 90-13,300 2859 NA NA NA 

pyrene 6 • 230-10,500 3942 NA NA Uk 

acenaphthylene 7 170-4200 1071 NA NA NA 

fluorene 6 75-2550 758 NA NA NA 

chrysene 1 - 150 NA NA NA 

acenephthene 4 125-1450 579 110 240 20 

fluore.nthene 2 1115-2445 . 1780 250 560 200 

dichlorobenzene 1 - 125 NA NA NA 

di-n-octyl 
phthalate 

2 100-300 200 NA • NA 10,000 

dibutyl phthalate 1 - 160 . NA NA 5,000 

•From U.S. EPA Water Quality Criteria. Federal Register, vol. -14, no. 52, 
p. 15926, March 15, 1979; Federal Register, vol. 44, no. 14-'i, p. 43660, -
July 25, 1979; Federal Register vol. 44, no. 191, p.56223, October 1, 1979. 

NA=No available information at this time. 
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1.0 INTRObUCTION 

This report presents the results of Che Danes & Hoore study for 

BASF WyanduLLe Lliat consisted of an assessment of the presence, nature and 

extent of suspected chemical contamination of a parcel of land In Riverview, 

Michigan. 

This study was authorised under BASF Wyandotte's Fi>"chase Order 

No. A5130A. 

The work conducted under this purchase order necessitated that 

subcontractors be retained to provide chemical analysis and drilling services. 

Environmental Research Group, Inc., of Ann Arbor, Michigan, was contracted to 

perform the chemical analyses of soil and water samples. Stearns Drilling 

Company of Dutton, Michigan was retained to perform drilling services. 

2.0 SITE CONDITIONS 

The Investigated site consists of approximately 30 acres of vacant 

land In Riverview, Michigan. It is bounded on the north by 'he Firestone 

Plant, on the west by West Jefferson Avenue, on the south by the city of 

Riverview boat launching ramp, and on the east by the Trenton Channel of the 

Detroit River. Industries essentially surround the site, although directly 

across the Trenton Channel is a residential area on Crosse Isle. 

Due to many years of unregulated waste management on the site, 

little is known of any potentially hazardous toxic materials that may be on 

the site. However on-site soil investigations were performed in February, 

1964 (Raymond International) and in June and November, 1978, . and January and 

-1-
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February, 1979 (Keyer, Tiseo, and Hindo, Ltd.). A environmental recon

naissance assessment of the site was completed In June and February, 1979 

(Applied Environmental Research). 

The latter report (Applied Environmental Research, 1979) Included 

results of chemical analyses of fill, clay, and ground and surface water. 
I 

Two samples of surflclal fill material and one of clay showed high values of 

lead, nickel, mercury, grease and oil, and total volatile solids. Other 

constituents In the soil In significant quantities were arsenic, cadmium, 

rinc, chromium, copper, and polychlorlnated blphenyl (PCB). 

Ground water samples collected for the study were taken directly 

from the bore holes using a metal balling bucket; no piezometers were install

ed. One ground water sample contained high concentrations of total solids, 

total dissolved solids, and PCB that surpassed the U.S. EPA National Interim 

Primary Drinking Water Regulations (1977) for lead, arsenic, cadmium, and 

mercury. A composite of eight ground water samples was analyzed with a gas 

chromatography/mass spectrometer (GC/MS) for organic compounds. The GC/MS 

analysis was semi-quantItatlve and subject to the following limitations: 

detection level was one part per million (ppm) and did not include compounds 

amenable to vapor phase chromatography, solvent-extractable compounds, and 

compounds with molecular weights less than 80. Of the 23 compounds listed in 

the report, seven - toluene, napthalene, fluorene, tetrachloroblphenyl, 

pyrene, pentachlorobiphenyl, and tetrachloroethylene - are on the EPA Priority 

Pollutant list of compounds considered toxic to the environment. Three 

surface water samples taken on-site showed high pH, total solids, and total 

dissolved solids as well as significant arsenic and PCB concentrations. The 

-2-
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results of the report (Applied Environmental Research 1979) suggest that the 

site contains potential pollutants, and further investigation to define the 

extent of pollution was warranted. 

3.0 SCOPE OF WORK 

The Danes & Moore study was conducted with the following project 

objectives: 

-if 

3 
3 

1. To assess the present levels of possible contamination of the 
subsurface water, surface water, and soils on the site; 

2. To examine the geohydrologlc conditions at the site and evaluate 
the potential for migration of possible contaminants from the 
unsaturated soils to the ground water and via the surface or 
ground water to the Detroit River. 

3. To assess the significance of any site contamination and, if 
necessary, recommend mitigating actions. 

This report describes and assesses the nature, extent, and poten

tial significance of the contamination. Samples of subsurface water, surface 

water, and fill were analyaed for the parameters listed in Table 1. The 

chemical parameter list was based on the findings of Applied Environmental 

Research (1979). The following geohydrologic characteristics of the site were 

also evaluated to estimate the mobility of any on-site contaminants. Mea

surement of the permeability and porosity of the fill samples provided infor

mation on the possible communication between site ground water and surface 

water and the Detroit River. The potentiometric surface beneath the site was 

mapped, and the probable directions of subsurface flow were identified. 

-3-



4.0 METHOD OF INVESTlGffflON 
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P b 
1 
1 
1 
1 

The field investigation in the latter part of March, 1979, included 

the drilling of 11 bore holes, the Installation of piezometers in the holes 

(Table 2 6 Figure 1), and sampling the subsurface water once the piezometers 

were developed. 

Figure 1 shows the location of the 11 borings and piezometers. 

The DMF series piezometers were completed in the fill, and the DMC series 

piezometers were completed in the clay underlying the fill. This clay ranged 

in depth from 4.5 to 32.0 feet (Table 2). Each boring was drilled using 

hollow stem augers as casing. Soil samples were taken with either the Dames 

& Moore Type U or the Standard Split Spoon sampler. Logs of the borings are 

presented in the Appendix A. Results of laboratory grain-size analyses are 

presented in Appendix B. Piezometers were constructed of 2-inch, PVC pipe 

coupled to 3-foot stainless steel well points. The portion of the piezometer 

protruding above ground was protected by a 4-inch steel stand pipe with a 

screw-on cap. Sand was placed over the-screened interval of the piezometer 

(the length of the well point) and the borehole was grouted to the surface. 

In some cases, a bentonite seal was placed between the sand and grout. 

Details of each piezometer installation can be found on the respective 

boring logs. A general schematic of a typical piezometer installation is 

shown on Figure 2. 

While drilling the boreholes, three soil samples were taken at 0.5m 

(1.5 ft), 1.1m' (3.5 ft) and 2.0m (6.5 ft) in the first 3 meters (10 feet) of 

each boring; thereafter, a sample was taken every 1.5 meters (5 feet) or at a 

change of stratum. Soil samples obtained using the Dames & Moore sampler were ' 

wrapped in plastic, inserted into a cylindrical plastic sample container and 

-4-



capped. Standard aplit spoon samples were placed in glass jars. The fill 

samples to be submitted for chemical analysis were wrapped In double plastic 

bags and stored on ice until they were delivered to the laboratory. 

The piezometers were developed by surging water through the well 

points. This was accomplished by moving a bailer up and down In the PVC 

- pipe. After repeated surging, several piezometer volumes of water were 

removed from the piezometer prior to bailing out the amount of water needed 

for chemical analysis. In-situ falling head permeability tests were conducted 

subsequent to chemical sampling in each piezometer by filling the piezometer 

with water and recording the rate of the water level decline for approximately 

one-half hour. The permeabilities were calculated using Hvorslev's meth

odology (Hvorslev, 1951). 

Subsurface water samples were taken after the piezometers were 

allowed to recover from development for approximately 2A hours. The pH and 

conductivity of each sample was measured and recorded immediately. Subsurface 

water samples were taken from each piezometer, except the piezometer located 

at DMF-7 that did not contain enough water to make up a sample. In addition 

to the subsurface samples, surface water samples were collected from five 

locations. One sample was taken from each of three surface pools located on 

the eastern side of the site. The other two samples were taken from the ditch 

located in the north-central portion of the site. The pH and conductivity of 

the surface water was measured prior to sampling. All the water samples were 

stored on ice and delivered to the laboratory within 6 hours after sampling. 

-5-



4 •' flV and clay samples were selecte^To Forty flV and clay samples were selecte^7or testing In the Dames & 

Moore soils laboratory to measure their grain-size distribution, permeability, 

and porosity. Permeability was measured by a laboratory falling head test and 

also calculated using the Hazen's approximation (Hazen, 1911). This commonly 

used equation is as follows: 

K . 100 D 
where: 

I K - permeability (cm/sec) 
D = diameter of the 10th 

percentile grain size (cm) 

The permeabilities obtained by the various methods used were 

evaluated to assess the range of permeabilities and the average permeabil

ity of the materials found on the site (Table 3). These values and the 

porosity data (Table 3) were used to calculate subsurface water velocities 

and time of travel. 

In total, ten subsurface water samples, five surface water samples, 

and eight fill samples were collected and submitted to Environmental Research 

Group for chemical analyses. Chemical analysis of water and soil samples was 

^ conducted for the parameters listed in Table 1. 

5.0 RESULTS 

5.1 SITE AKD SOILS DESCKIPTION 

Based on general vegetation and soil types, the surface of the 

site can be roughly divided into three parts. The western third of the 

site extends from West Jefferson to the north-south ditch and is characterized 

by large grassy areas with occasional light brush. The soil of this area 

Is generally clayey silt with very little coarse fill. The middle third 
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extends from the ditch eastward about 60 meters (200 feet). It is charac-

terired by patchy herbaceous vegetation. Coarse fill [grain sire of up to 

about 25 mm (1 in) In diameter], silt, and sand dominate the soil of the 

middle third. The eastern third extends to the Detroit River and contains 

only sparsely distributed herbaceous vegetation. Coarse gravel and cobbles 

(up to 15 cm (6 in) in diameter] cover the surface. These cobbles extend to a 

depth of 0.6 to 0.9 meters (2 to 3 feet) near boring DMC-3, but generally 

extend to 0.3 meters (1 foot) throughout the rest of the section. 

The subsurface soils of the site consist of fill composed of varying 

amounts of clay, silt, sand, gravel, cinders, brick and concrete fragments, 

and organic material underlain by silty clay. The fill ranges in thickness 

from about 0.9 meters (3 feet) in the western part of the site to more than 4 

meters (13 feet) in the eastern part. Borings drilled by Neyer, Tiseo & 

Hindo, Ltd. in 1978 and 1979 Indicate that a regional silty clay underlies 

the site at a depth ranging from about 5.5 meters (18 feet) to over 6 meters 

(20 feet) just offshore. This silty clay layer overlies the bedrock in 

the area and has an approxmate thickness of 12 meters (AO feet) to 15 meters 

(50 feet) (Neyer et al., 1978). The thickness of the fill increases gradually 

from the western boundary to the center of the site and then increases rapidly 

In the direction of the Trenton Channel (Figure 3). Data from Dames & Moore 

logs of borings suggest that a depression runs toward the east from the center 

of the western site boundary (Figure 3). The depression may have been a 

stream antecedent to Mangaugon Creek, which presently runs south of the site. 

The subsurface fill consists primarily of silt and clayey silt and 

clay (Figure A); however, the percentage of coarse material increases from 

west to east across the site and Is especially evident in the area around 
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borings DMF-2 and DMF-8. The coarse section grades out with depth except for a tr 

of fine gravel in the silty clay. A mottled light brown and greenish gray 

silty clay inniediBtely underlies the fill throughout the site. This clay also 

contains a trace of fine gravel and root-like material and-ranges in consis

tency from soft to very stiff. With additional depth, the clay grades gray, 

decreases in consistency, and is probably lacustrine in origin. 

The site is poorly drained because of the fine materials in the 

fill and the underlying silty clay. Moisture content of the fill ranged up to 

42.2 percent and was generally above 20 percent (see Table 3). As a result of 

this poor drainage, water stands in surface lows throughout the year. 

5.2 SITE HYDROLOGY 

During the site investigation, standing water was observed on 

the northeastern one-fourth of the site in the vicinity of borings DMC-2, 

DMF-8, DMC-3, and DMF-2 (Figure 1). Water also filled a 3 to 4 foot wide 

ditch that originates in the west-central part of the site. This ditch joins 

a north-south ditch at sampling site E and continues north. Sampling sites A 

and C are separate, small, shallow ponds, while sampling sites, S, D, and E 

are part of one chain of ditches and ponds (Figure 1). The water at all 

sampling points was similar with dark orangish brown color; no noticeable 

odor; soapy, slippery texture; and it foamed readily. 

Subsurface water levels are, in general, very close to the surface. 

Figure 5 shows the potentiometric surface as suggested by subsurface water 

levels. The total relief of the potentiometric surface is approximately 5 feet 

Subsurface water highs occur in the southern and northwestern parts of the 
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site, and the lows that are at the elevation of the river occur at the 

eastern site boundary. A slight depression runs from the vicinity of borihg 

DMC-1 northeastward, approximately parallel to the depression in the silty 

clay surface discussed earlier. This suggests that the direction of subsur

face flow is influenced, in part, by the topography of the fill/clay layer 

interface (Figure 4). Since the field work was done during the spring snow-

melt, subsurface water levels may have been higher than normal. However, this 

would have no efiect on the direction of the subsurface water flow. 

Generally, subsurface water flows in a northerly and northeasterly 

direction in the western portion of the site; however, the eastern portion has 

a subsurface water flow in a east-southeasterly direction toward the Trenton 

Channel. It is believed that the subsurface water is in communication with 

the river. 

The subsurface water velocity can be calculated by using the 

geometric mean of the permeability data [2.0 x 10 ^ cm/sec (6.6 x 10 ^ 

ft/sec)], the gradient from the potentiometric surface high (located in the 

southern portion of the site) to the river (0.011), and an average porosity of 

A2.2 percent. The geometric mean of the permeability data was used to mini

mize the distortion of a normal distribution average caused by a few unusually 

high permeabilities (Table 3). The gradient chosen is the highest on the 

site. Using the following relationship (Heath & Trainer, 1959): 

v-:^ 

where: v» velocity (cm/sec); 
k- permeability (cm/sec); 
g- gradient; and 
p» porosity (Z) 

an average velocity of the subsurface water was calculated to be 5.2x10 

cm/sec (1.7xl0~® ft/sec) or 16 cm/year (0.5 ft/yr). 
r 
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It was estimated that the volume of the fill material located 
5 3 7 3 on the site was approximately 3.1x10 m (1.1x10 ft ). Laboratory 

results Indicate that the average porosity of the fill material Is 42.2 

percent. If It Is assumed that the fill material Is saturated, the saturated 
8 7 fill would contain 1.3x10 liters (3.5x10 gallons) of water. The poro-

? 
slty Is Indicative of the high clav content of the fill material." Material 

having a porosity as high as 42.2 percent will typically have a specific yield 

of approximately 3 percent (Lxnsley & Franzlnl, 1972). This means that of the 

8 7 approximately 1.3x10 liters (3.5x10 gallons) of water contained In the 

8 7 fill material 1.2x10 liters (3.3x10 gallons) are retained by the mate

rial and only 9.3x10^ liters (2.5x10^ gallons) are available to move from 

the site. Although, In theory, specific yield Is based on an Infinite grad

ient, the actual specific yield will be much less than 3 percent since the 

subsurface water gradients are very small. 

Using the subsurface water velocity estimated above, flow from the 

site can be calculated. If It Is assumed that subsurface water seepage occurs 

along the entire eastern boundary of the site [approximately 340m (1100 ft)] 

and that the saturated thickness of the fill material In this area Is 2.4m (8 

ft), the cross-sectional area through which subsurface water seeps Into the 

2 2 Trenton Channel can be calculated to be approximately 620 m (8800 ft ). 

Multiplying this value by the velocity [5.2x10 ^ cm/sec (1.7x10 ^ ft/sec)} 

yields a flow of 4.2x10 ^ m^/sec (1.5x10 ^ cfs) Into the Trenton Channel. 

Assuming that 9.3x10^ liters (2.5x10^ gallons) of water are 

available to move from the site at the average velocity of 5.2x10 ^ cm/sec 
— ft (1.7x10 ft/sec) with no subsurface "water recharge, it would take approxi

mately 70 years for this water to seep Into the Trenton Channel. Under 
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acLunl condltlons^Bubsurface water would be recharged at approximately the 

same rate as the rate of aubsurface water seepage into the channel, thereby 

establishing equilibrium flow conditions. 

The above basic calculations show that the nature of the fill 

material is such that It will tend to hold water and allow very little water 

to move through the material to the channel. Subsurface water flow from the 

site is so low in comparison with the low flow in the Trenton Channel (4100 

m^/sec (144,400 cfs)] that this flow will have little, if any, effect on the 

physical or chemical conditions in the channel. 

5.3 SOIL AND WATER CHEMISTRY 

Organlcs - A summary of the results of chemical analyses of surface 

water, subsurface water, and soil samples are listed on Tables 4, 5, and 6, 

respectively. In general, the presence of the priority pollutants that were 

detected by Applied Environmental Research were not confirmed by these anal

yses. Only trlchloroethylene (TCE) was found in two subsurface water samples 

in trace amounts and in one surface water sample xn a slightly higher concen

tration. Polychlorinated biphenyl (PCB) was found in two soil samples, one 

subsurface water sample, and in two surface water samples. In only one case, 

surface water sample E, the PCB concentration was slightly higher than the EPA 

criteria (EPA, 1976). Phenol was the only other organic chemical that was 

detectable in the 23 samples taken throughout the site. The phenol concen

trations were slightly above the EPA criteria for domestic water supplies in 

all subsurface water samples and in one surface water sample. Phenol in the 

soils was present in relatively low concentrations in all samples, except the 
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% % one taken at boring DMF-8. The other organics (toluene, xylene, -Btyrene, 

napthalene, fluorene and pyrene) vere not detected In any water or soil 

samples taken from the site. 

' Although Applied Environmental Research detected some organic 

pollutants, the results of the chemical analyses for the current study 

indicate that the pollutants may be present in isolated areas but are not 

widespread throughout the site. Samples were taken during the spring snow 

melt and the availability of excess water may have been partially responsible 

for the nondetection of previously detected organics, possibly due to dilu

tion. Some inorganic chemicals had high concentrations in one or two samples, 

but none were consistently high in all the samples. High concentrations of 

chemicals in soil samples generally did not correlate with high concentrations 

in subsurface water from the same location. 

General Parameters - The biologic oxygen demand (BOD), chemical 

oxygen demand (COD), and total organic carbon (TOG) determinations were 

made to evaluate the organic content of the water sampled. In comparing 

concentrations of COD, TOC, and BOD in the soil and water samples, it is 

important to note that the samples with the highest COD and TOC have the 

lowest BOD. The only exceptions are samples of subsurface water from boring 

DHF-8 and soil from boring DMF-7. The very high TOC and COD values indicate 

that organic compounds are fairly common in the fill; however, they are not 

among the priority pollutants analysed. The higher BOD values probably 

reflect the presence of septic wastes, organic-rich clays, and silts near the 

base of the fill or nitrification of the organic chemicals present. The fill 

sample analysed from boring DMF-8 contained a white, lard-like material that 

contained 3A,000 mg/1 of grease and oil and Is likely the cause of the high 
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TOC and COD values. COD values in the soil are relatively high and would be 

considered highly polluted when compared to the EPA Sediment Classification 

(Table 5) (EPA, 1977). I 

'Field and laboratory measurements of pH ranged from fr.5 to 12.0, and 

the amount of dissolved and total solids was consistent with the dark color of 

^ both ground and surface water. Subsurface water samples were slightly more 

^J basic than surface water samples, but both were closer to neutral in the 

western part of the site (DMF-1, DMC-1, and C). Both the recorded pH and 

total dissolved solids (IDS) were above the EPA criteria for domestic water 

supplies. Field conductivity measurements of ground water samples frequently 

exceeded 20,000 mhos/cm, which is consistent with the very high total 

dissolved solids (IDS) levels. Although ground water samples contained 

between 2,A00 and 5A,000 mg/1 TDS, surface water samples contained between 8A0 

and 3,100 mg/J TDS. The measurements for total solids are misleading, because 

several ground water samples contained clay particles that were washed through 

the screen of the piezometers. Both subsurface and surface water samples were 

dark crangish brown with a slippery texture and foamed readily. The only 

exceptions were In samples from borings DMF-1, DMF-3, and DMC-1, which were 

Initially clear before sampling, but became turbid, when clay particles that 

had settled on the bottom of the piezometer were disturbed. Subsurface water 

from boring DMC-3 emitted a solvent-like odor, and a sulfur-like odor came 

from DMF-8 ground water. 

Concentrations of chloride, sulfides, total Kjeldahl nitrogen (TKN), 

and nitrogen as ammonia (NH^-N) are high enough to exceed drinking water 

standards, but not high enough to represent excessive contamination. Ammonia 
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and TKN are present In the soils in concentrations high enough to classify the 

soils as heavily polluted when compared to the EPA sediment classification 

(1977). 

S 

Metals - Seven of the eight metals in the chemical analyses consis

tently show much higher concentrations in the soil samples than in either the 

subsurface and surface water. However, the higher metal concentrations in the 

soil can be attributed to the attenuation capacity of this material. The only 

exception is cadmium which was not detected in the samples. Surface water 

samples always showed significantly lower concentrations of the metals 

than did the subsurface water, and the concentrations of the metals in surface 

water samples were almost low enough to meet US EPA Interim Drinking Vater 

Standards. 

Although the metals are effectively contained in the fill, their 

concentrations are very high with respect to the EPA (1977) G-uidelines 

for the Pollutional Classification of Great Lakes Harbor Sediments. The fill 

would be considered moderately to heavily polluted based on the metals 

content. 

After ranking the soil samples on the basis of their metals content, 

samples from borings DMF-2, DMF-3, DMF-4, and DMF-7 consistently contained the 

highest concentrations of metals. The sample from DNF-8 contained the lowest 

concentration. Therefore, according to the results of the soil analyses, the 

major contamination is in the north and northeastern parts of the site. 

In general, the water and soils on the site are considered to 

be polluted and reflect the activities that have taken place on the site over 

i 
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the years. Since no crltera exists to assist in the evaluation of industrial 

sites, these sites must be compared to available criteria. Although the 

water and soils are considered polluted by virtue of these -criteria, 

;h the 

I, the I 

extent of'pollution of this site is what would be expected given its industrial 

nature and the past activities which have occurred on the site. 

6.0 SUKMAJ^Y AND CONCLUSIONS 

As can be seen by the above discussion, the site waters and soils 

are contaminated, but the significance of this contamination is limited by the 

hydrogeology of the site. Downward movement of any contaminants is prevented 

by the relatively impervious regional silty clay layer underlying the site. 

The fill material on the site has an approximate permeability of 2.0x10 ̂  

cm/sec (6.6x10 ̂  ft/sec). By virtue of this permeability and the subsurface 

water gradient a conservative estimate of the subsurface water velocity was 

calculated to be 5.2x10 ^ cm/sec (1.7x10 ® ft/sec). This velocity was 

used to calculate a rate of ground water seepage to the Trenton Channel of 

A.2xl0~^ m^/sec (1.5x10*"^ cfs). Using this flow and the minimum flow of 

the Trenton Channel [AlOO m /sec (1AA,A00 cfs)], the minimal effect of 

subsurface water seepage into the channel can be demonstrated by using a 

simple dilution model. 

This model Is based on the assumption that complete mixing occurs 

• and that no measurable concentration of any of the parameters Investigated was 

present in the channel. The calculated results using this model show that the 

largest effect on the water quality of the channel would be in the part per 

trillion range for TDS, COD, TOC, and BOD (Table 5). Results were signifi

cantly less for all other parameters. Therefore, the significance of the 
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contamination found is for all practical purposes limited by the hydrogeo-

loglcal conditions described above. 

Flans for the site Include the construction of a marine freight 

terminal (Applied Environmental Research Report, 1979). This facility will 

further confine the existing contamination by the construction of a dock along 

the river. This dock will be constructed by driving sheet piling in the river 

down into the underlying clay, backfilling with clay and providing a concrete 

surface. Terminal buildings will be constructed on the site and the rest of 

the site will be provided with an asphalt/clay cap which is expected to 

effectively retard the infiltration of water. It is our opinion that if the 

plans for the site, as described in the Applied Environmental research report 

(1979), are implemented, a high level of containment on the site would be 

obtained. Although the existing conditions are deemed relatively insignificant, 

any potential effects would be effectively mitigated by the proposed plans for 

the the site. 

—oOo— 

Respectfully submitted, 

DAMES ̂ lOORE ^ 

^^^enneth j(^Stlmpfl^Ph.D. 
Assoclatj 

Kurt 0. Thomsen 
Staff Hydrologist 

{ 
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TABLE 1 

CHEMICAL ANALYSIS PARAMETER LIST 

PARAMETER 
SUBSURFACE WATER 

SAMPLES 
SURFACE WATER 

SAMPLES 
FILL SOIL 
SAMPLES 

i 

- Moisture 
Field pH 
Laboratory pH 
Field Conductivity 
Total Dissolved Solids 
Total Solids 
COD 
TOC 
BOD 
Organlc-N 
Ammonla-N 
Total Kjeldahl-N 
Sulfide (Total) 
Chloride (Total) 
Arsenic 
Cadnlum 
Copper 
Chroialum (Total) 

. Lead 
Mercurv 
Nickel 
Zinc 
Oil & Grease 
Fluorine 
Naphthalene 
PCB 
Aroclor 1242 
Aroclor 1254 
Aroclor 1260 

Phenols 
Pyrene 
Styrene 
TCE 
Toluene 
Xylene 
n & p 
o 

•Parameters analyzed In specific samples. 
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TABLE 2 
I 

PtEZOHETER CONSTRUCTION SUMMARY 

PIEZOMETER' 
ELEVATION OF . 

CROUKD SURFACE 
ELEVATION OF . 

TOP OF STAKDPIPE 

TOTAL DEPTH 
OF BOREHOLE 

(feet below surface) 

PIEZOMETER 
SCREEN INTERVAL 

(feet below surface) 
SAND PACK INTERVAL 

(feet below surface) 

VPTH TO 
SUBSURFACE WATER 

(feet) 

DHF-l SFS.t 581.4 4.5 1.0 - 4.0 . 0.5 - 4.5 0.6 (3/27/79) 

OMF-2 SFB.8 580.2 9.5 6.0 - 9.0 2.5 - 9.5 0.2 (3/23/79) 

OHF-3 S76.9 580.5 10.0 6.5 - 9.5 5.0 - 10.0 2.3 (3/27/79) 

DMF-4 577.5 580.1 9.0 5.5 - 8.5 4.5 - 9.0 3.1 (3/27/79) 

DMF-5 579.3 582.0 14.5 11.0 - 14.0 9.5 - 14.5 5.2 (3/27/79) 

OMF-6 580.2 583.1 7.5 4.0 - 7.0 1.5 - 7.5 0.6 (3/27/79) 

OHF-; 578.4 581.7 5.0 1.5 - 4.5 

e
 • 

1 
O
 • 2.5 (3/27/79) 

DMF-8 577.9 580.4 7.5 4.0 - 7.0 3.0 - 7.5 0.5 (3/27/79) 

OIK-1 578.6 581.4 -7.5 3.0 - 6.0 2.0 - 6.0 1.9 (3/27/79) 

OfK-2 578.4 581.8 20.0 16.5 - 19.5 14.5 - 20.0 6.3 (3/27/79) 

DHC-S 578.9 581.0 32.0 28.5 - 31.5 27.0 - 32.0 21.2 (3/27/79) 

*The DMF series pletoMters are eoapleted In fill, and the DMC series plezoaeters are completed In clap. 

^United States Coast and Ccodetle Sunrep datua. 
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TABU i 

SWtAUT or SOIL UBORATORT TtST RESULTS 

PERMEABILITT MEASURED BT 
FIELD rALLlSC HEAD TEST 

PERMEABILITY MEASURED BY 
UBORATORT FALLING HEAD TEST 

PERMEABILITY CALCUUTED FROM 
MA'/.EN'.S ArPROXtllATlON 

PIEZOMETER CB/see (c/ycar SCREENED INTERVAL CB/see it/year SAMPLE DEPTH use* cm/s«c It/year MulSIUHE CONTENT POROSITY 

0HF*1 «.6KIO'* 3 1.0 - 4.0 6.4*10"' 0.7 1.0 ft sc 1.4*10"' 1.448 18.3t 37.9X 

OMF-Z 3.7«I0'' 38 6.0 - 9.0 4.2*10"' 4 1.0 ft sc — — 39.6Z 48.4X 

DMF-Z — ~ — 1.2*10"' 0.01 8.0 ft ML 2.5K10"' 26 20. IZ 31.2X 

DHF-3 1.4*10"' 1 6.5 - 9.5 1.0*10"' 1035 1.3 ft 5W 4.8*10"' 49.663 31.4X 55.4X 

DMF-1 — — 2.8*10"' 0.03 9.0 ft ML 8.1*10"' 84 49.ZX 55.IX 

DHP-4 — — 5.5 - 8.5 6.8*10"' 0.07 8.0 ft ML 4.2*I0"' 43 57.5X 55.6X 

DHF-J 3.4*10"' 35 11.0 - 14.0 5.8*10"' 6 10.0 ft SM/ML 5.8*10"* 596 22.7X 36.5X 

OMF-6 S.8*10"' 101 4.0 - 7.0 — — 3.5 ft a. 3.8*10"' 3,977 11.9t 30.7X 

DMF-7 4.3*10"' 44 1.5 - 4.5 2.3KIO"' 2 1.1 ft SM 2.5*10"' 2,587 25.IX 34.5X 

OHF-B 3.0*10"' 31 4.0 - 7.0 1.8*10"' 0.02 6.1 ft ML 7.8*10"* 811 26.12 38.2X 

DHC-I l.Z*10"' 12 3.0 - 6.0 8.6*10"' 0.09 3.3 ft Ml/CL 4.9*10"' 51 23.4S 40.4Z 

DHC-1 1.3*10"' 13 16.5 - 19.5 — — . 9.0 ft SM 1.0*10"' 1,059 35.3X — 

OHC-1 2.4*10"' 0.2 28.5 - 31.5 — — 19.3 ft CL 9.0*10"' 9 15.3X — 

OMC-J — — — 29.0 ft ML 3.8*10"' 40 18.IX — 

# 

*Uniri«d Soli Claitlfleatlon. 
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TABLE 4 

5UMMART or SUBFACE WATER CHEMICAL ANALYSIS 

EPA CRITERIA 
DnHESTlC FRESHWATER 

PARA.METCR RANGE NEAN 
STANDARD 
DEVIATION 

NUNBER or 
SAMPLES 

. WATER 
PHSOWS HIPDWR* SUPPLT 

AQOATIC 
Lirt 

Pleld pH a.7S • 10.20 9.57* 0.56* 9 9 - 9 6.9 - 9.0 

Laboratory pH e.B - 9.9 9.4* 0.41* 5 

Pleld Conductivity 1 ahos/ea) 2000 - 6000 AOOO"* 1.0- 9 250 

Total Dissolved Solids (og/1) 840 - 3100 1900*" 1.0- 5 

Total Solids (ag/ll 990 - 4100 2200'' 1.0- 9 

COD lag/1I 190 - 3600 990- 1.1- 5 

TOC tag/1) 60 - 1000 160- 1.0- 5 

BOD (ag/l| <1 - 10 3.0- 1.2- 9 

Organlc-H (ag/l| 1.9 - 6.9 3.4- 1.4- 9 

AmMnla-N Iag/1] 0.02 > 0.61 0.23* 0.23* 9 0.02 

Total KJeldshl-H (ag/ll 1.6 - 7.9 3.6* l.A* 9 

Sulfide (Total) lag/1) <0.01 - 0.03 0.017* 0.017* 9 0.002* 

Chloride (Total) |ag/l) .32 - 170 89- 1.0- , 5 250 250 

Arsenic (ag/1) <0.02 - <0.2 0.064* 0.045* 9 0.05 0.09 0.09 

'Public Health Service Drinking Water Standarda, 1962. 

^National Interla Prluary Drinking Water Regulations, 1977. 

'gorwal distribution. 

^Log-noraal distribution. 

*0.002 ag/1 undlssociated H^S. 

'96-hour LC^'Q aultlplled by the value listed. 

*0.001 Bg/1 total PCS. 
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TABLE 4 (continued) 

EPA CRtTCRIA 
DOMKSTIC FRtSIIWATtR 

PARAMETER RANGE MEAN 
STANDARD . NUMBER OF 
DEVIATION SAMPLES PIISDWS" niPDWR^ 

WATER 
SUPPLT 

AUUATIC 
LIFE 

Cadnlua iag/ll <0.003 5 0.010 0.010 0.010 

Copper laR/ll 0.050 • 0.24 O.ll' 0.077® 9 l.O 1.0 O.l' 

Cliroalua (Total) (•B/11 0.018 - 0.045 0.033*^ 0.013® 9 0.09 0.09 0,05 0.1 

Lead 1«E/U 0.020 - <0.14 0.064® 0.028*^ 9 0.09 0.09 0.05 O.Ol' 

Mercury iuRnl O.OOII - 0.059 0.016® 0.024® 5 0.002 0.002 0.05 . 

Hlekcl iBB/ll 0.012 - <0.14 0.050® 0.028® 5 O.Ol' 

Zinc (ag/n 0.043 - 0.47 0.19® 0.017® 5 9 • 9 O.Ol' 

Oil t Creaae l-g/ll 2 > 150 22'" 1.0^ 5 O.Ol' 

Pluorlne (ag/ll a * * 5 

naphthalene (ag/ll a « A 5 

PCS 
Aroclor IZAZ (ag/11 a * A 5 O.OOl" 

Aroclor IZJ4 (•g/11 a * A 5 O.OOl' 

Aroclor 1260 (og/ll 0.00024 - 0.0015 0.00087® 0.00089® 2 O.OOl' 

Phenola (ag/11 <0.003 - 0.018 0.0070® 0.0060® 9 0.001 

Pjrrene las/ll a a a 5 

Styrena lag/1) a a a 5 

TCE (ag/11 0.019 9 
t 

Toluene (ag/11 a a a 5 

Rylene 
• 6 P (ag/l) a a a 5 

o (ag/11 a a a ) 

*>• ' 
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TABLE 5 

SUMHART or SUBSURFACE WATER aiEMICAL AHALTSIS 

EPA CRITERIA 
DOMESTIC TKESMUATER CALCULATED 

PARAMETER RA.VCE MEAN DEVIATION 
NUMBER or 
SAMPLES PIISOWS* 

. MATER 
NIPDWR* SUPPLY 

AUUATIC 
LIFE 

CONCENTRATION 
IN TRENTON CHANNEL 

field pM 7.35 - 11.85 9.72* 1.26* 10 5-9 6.5 - 9.0 

Laboratory pH 7.2 - 12.0 9.8* 1.3* 10 

Field Conductivity (pohos/cal 2000 - >20000 11200* 1.00* 10 

Total Dissolved Solldr l»B/ll 2400 - 54000 13000* 1.0* 10 250 5.6sI0"* 

Total Solids (og/ll 3800 - 71000 25000* I.O* 10 7.4nl0'* 

COD t-g/li 350 - 64000 3400* 1.0* 10 6.6sl0"* 

TOC (•s/il 90 - 22000 1200* I.O* 10 2.3*10"* 

BOD (>g/l| <1 - 2100 100* 1.0* 10 2.2*10"' 

Organlc-N 1>B/1| 0.061 - 190 20* 1.1* 10 2.0*10"' 

AaaK>nla-N l-g/ll 0.49 - 60 6.7* I.I* 10 0.02 6.2KIO"' 

Total KJeldahl-M (og/ll 1.1 - 200 39* I.O* 10 2.1«10"* 

Sulfide (Total) toR/ll 0.06 - 18 0.72* 1.1* • 10 0.002* 1.9*10"' 

Chloride (Total) (og/ll 190 - 5300 1400* I.O* 10 250 250 5.!5*I0"' 

Arsenic log/it <0.03 - 0.74 0.26*' O.IA** 10 0.05 0.05 0.05 7.7*10"' 

•Not detectable. 

'public Meclth Scrrlcu Drlnttlns Water Standarda, 1962. 

Slatlonal Intcrla Frlaarjr Drinking Water Regulatinna, 1977. 

'log-noraat dlatrlbutlon. 

'jloruai distribution. 

*0.002 ag/l undlssoclated HjS. 

'sb'bour LCjg •ultlplled by the value listed. -Oh-

*0.001 ng/l total PCB. 
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TABU 5 trentlnued) 

tPA CBITERIA 
DOntSTIC (KtSIIUATER CALCULATED 

PABAMETt* RANGE MEAN DEVtATlOH 
NUMBER or 
SAMPLES PHSDUs" 

. WATER 
NIPOWR' SUPPLT 

A(}UATtC 
LIFE 

CONCENTRATION 
IN TRENTON CIIANNI 

CadaiM (•s/i) <0.003 10 O.OiO O.OIO 0.010 

Copper (>R/I1 0.22 • 0.97 0.47*' O.ll** 10 1.0 1.0 O.l' 1.0*10"' 

Chroalua (Totat) i-B/ll 0.13 - 2.4 0.55"* 0.69*" 10 0.05 0.05 0.05 0.1 2.5*10"' 

Lead lu«/l) 0.090 - 1,2 0.61** O.A,** 10 0.05 0.05 6.05 O.Ol' 1.2*10"' 

Mercury (•ft/11 O.OII • 29 0.14* 1.5* 10 0.002 0.002 0.05 3.0*10"' 

Rlckel (•B/II 0.23 - 2.1 0.72*' 0.54** 10 O.Ol' 2.2*10"' 

Sine I>B/11 0.38 - 4.4 1.2* 1.1*= 10 5 5 O.Ol' 4.6*10"' 

Oil t Crease 1-8/11 I - 270 9.4* 1.0*= to O.Ol' 2.8*10"' 

rluorlne (•e/n • A A 10 

Naphthalene (•8/1i « * A 10 

PCB 
Areeler I2A2 .(•8/11 a * A 10 0.001* 

Aroclor 1254 (-8/11 a A A 10 0.001* 

Areeler 1260 (•B/lt 0.0037 1 0.001* 3.8*10"" 

Phenols (-8/11 0.012 - 2.9 0.95** I.T" 10 0.001 3.0*10"' 

Pyrene 

Styrene 

(-8/11 

(•8/11 

a 

a 

A 

A 

A 

A 

10 

10 
C-O 

ret (-8/1} 0.0027 - 0.0076 0.0052^ 0.0035^ 2 7.9*10"" 

Toluene (-8/11 a A a 10 

Xylene 
• 4 P (-K/1I a A a 10 

o (-8/11 . a A a 10 



TABLE 6 

SUHMART or SOIL OlEHtCAt ANALYSES 

GUIDELINES FOR THE POLLOTtONAL CUSSIFICATtON 

PARAHETER RANGE HEAN 
STANDARD 
DEVIATION 

NUMRER OF 
SAHPLES 

OF GREAT LARES HARBOR SEDIHKNTS 
NONPOLLUTEU IIUDKKATELY POLLUTED ItLAVILT POLLUTED 

Nolitdra (t) 11 - 34 27* l.l' . 8 

PH 6.30 - 11.1 9.90* 1.25' 

COD iNR/kRl' 39000 - 210000 98000" i.o' 8 <40000 40000 - 80'30 >80000 

VX l-B/kgl'' 9500 - 530000 19000' l.o' 8 

BOD l-B/kll^ 120 - 1000 460' I.o' 8 

Organle-N Ing/kgl'' 0 - 2100 320' I.o' 8 

Anaonla-N Ing/kgJ* 14 - 1300 150' l.o' 8 <73 73 - 200 >200 

Total KJaldahl'R l«R/hg|* 93 - 2700 340' l.o" 8 <1000 1000 - 2000 >2000 

Sulfida (Total) iNB/kgJ* <0.68 - 10 1.9' 1.2' 

Chloride (Total) (-g/kg)" 120 - 2600 630' l.o' 8 

Arsenic I-g/kgj" <3.9 - i; 7.7' 1.2' 8 <3 3-8 >8 

Cadnluai («B/kg|" <0.73 - 1.6 0.63* 0.14* 8 >6 

Copper (-g/kgl" 

0
 

1 • • 34' 1.1' 8 <25 23 - 30 >30 

Chroniuia (Total) l-B/kgl" 8.2 - 26 16' 1.2' 8 <25 25 - 73 >75 

Lead l-g/kgl" 15 - 200 56.9' 1.04" 8 <40 40 - 60 >60 

Hercury l-g/kg|" 0.030 - 37 1.3' l.o' >1 

*Nat datcetAblc. 

'Log-mrMt distribution* 

•g/kg on a dry weight basis* 

^Nofaat distribution. 

"^U.S. EPA, 1977. 

*10 ng/kg total PCB. 
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TABLE A (continued) 

CUtOELtNES FOB TME POLLUTIONAL CUSSIPICATION »• 
STANDARD NUMBER OP OF GREAT URES HARBOR SEDIMEHTs'' 

PARAHCTCR RANGE MEAN DEVIATION SAMPLES NONPOLLUTED MOOERATtLT POLLUTED HEAVILY POLLUTED 

Hlckol 5.9 - 26 16- 1.2* S <20 20 - 50 >50 

Zinc l-B/hBl' 26 - 171 94- l.O* g <90 90 - 200 >200 

Oil i Crcoao leg/kBl'' 100 - 52000 460- l.O® g <1000 100' " 2000 >2000 

Fluorine (•g/kgl^ A ft ft g 

NaphthaIcne Ing/kgl^ * ft ft g 

PCS 
Aroclor I2A2 [•g/kgl'' * ft ft 8 >10® 

Atoclot I2SA lng/k«j'' 2.2 I >10® 

Aroclor 1260 (•g/kgj" 3.1 1 >10® 

Phenola Ing/kg)** <0oI6 - 1300 O.W* I.O' 

Fyrene l-g/kg)^ A ft ft 

Styrene Ing/kgl*' • ft ft g 

ICE (•g/kgl" A ft ft g 

Toluene l-g/kgl' * ft ft 8 

Xylene 
• 4 P l-g/kgl'* ft ft ft 8 

• (ng/kg)'' ft ft ft g 
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January 14, 19S0 

Mr, G. A. VrccKC-n 
General l^Tanager 
FeJeral AGarine Terminals, Inc. 
1S099 Vv'est Jefferson Ave. 
Riverview, Michigan 4S192 

Dear Mr. Vreeken: 

Enclosed are the results of our latest analyses from the Riverview 
site. 

1 am enclosing our invoice for this work even though the GC/MS has 
not been finished. We expect to have this completed by the end of the 
week. 

Yours very truly, 

D.LJ to. — 
Peter W. Rekshan 
Laboratory Director 



• . , % f i.- ! A •< lS?hFcdGi' •r^Fiahytscah & coroKaomQ LAacaAToniES, INT.. 
MASS SrCCTHOWETUY, GAS CHIiOMATOGnAPHY. tiLEMENTAL ANALYSES 

3450 LOVETT AVENUE • DETROIT. MICHIGAN 40: 10 

January 28, 1980 
89-1-4440 
894-4441 

ANALYTICAL RESULTS 

CUSTOMER : 

SAMPLE NO. 

Mi Aims : 

Canton Analytical Labs 

Water.Samples 

Priority Pollutant 

RESULTS ; Fifteen water samples v:ere analyzed for organic 
priority pollutants using the general procedure 
specified by the E.P.A. Three procedures were 
follov/ed. 

* 
The first analysis utilized a basic extraction 
and concentration followed by GC/MS to identify 
and quantitate basic and neutral pollutants. 
Chromatography was performed on a 6' 2% OV-17 
column. 

The second analysis involved an acidic extraction, 
concentration, and GC/MS analysis. A 3 * SP 1240DA 
column was used. 

The third analysis was by purge and trap GC/MS, 
using 5ml sample. Chromatography was on a 6' 
,21 Carbowax 1500 column. 

All of the GC/MS analyses v/ere done at high sensi
tivity, detecting pollutants in the middle to low 
parts-per-billion. Quantitation was performed by 
comparison to standards. The results are tabulated. 
Several compounds not in the priority pollutant 
list were identified and are listed separately. 

SHPADER ANALYTICAL & 
CONSULTING LABORATORIES, INC. 

Skmn A. Defever - Lab Manager 
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The following compounds were also detected: 

Base-Neutral Extracts 

Sample 1 

Sample 2 

Sample 3 

Sample 4 

Sample 5 

Sample 6 

Sample 7 

Sample 0 

Terpene 

Terpene 
hydrocarbon oil . 

Terpene 

Terpene 

Terpene 

Terpene 

hydrocarbon oil 
Terpene 

Terpene 
methylnaphthalene 

Sample 9 Terpenas 

Sample 11 Alcohols 

Sample 12 Terpene 

Sample 13 Oils 
Terpene 

Sample 17 Terpene 
Alcohols 

-.n • 

i. 

» 

"• 'i .. 

# • • 

,k 

I / • 

'IT 



BASE/NEUTRAL SAMPLES - CONCENTRATION {/•^gr/liter : PPB) 

Sa^le Naphthalene Anthracene Pyrene Acenaphthvlene Fluorcne Di-n-octv] phthnlate Chryscne" Dichlorchcn::en'e Accnachthcne Pihctyl phthalate Fluoranthcrc." 

230 • • • . -— ^ 1 45 90 

2 4000 5000 

3 60 110 

4 

C 1 

40 

9 

6 450 435 

•? 1900 1150 

8 27,000 13,300 

9 60 — 

11 145 425 

12 ^ 10,250 6375 

13 290 260 

14-1 • . 

14-2 

17 435 1540 

4500 

1050 

10,500 

5000 

2370 

250 

170 

315 

4200 

2100 

110 

•350 

75 

215 

170 

2550 

1250 

100 

125 

150 

285' 

590 

300 

150 

125 

1450 

160 

. 1115 

2445 
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The following compounds were also detected! 

Acid Extracts 

Sample 1 Cresol 
Vanillin 
Phenylacetic acid 

Sample 2 Cresol 
•• dimethylphenol isomers 
oensoic acid • '. 
Laurie acid 
Palmitic acid 

• Oleic acid 

Sample 3 Cresol 
Phenylacetic acid 

Sample 4 Cresol 

Sample 7 Cresol . 
• dimethylphenol isomers • 

. • benzoic acid 
• PhenyJ.acetic acid 
Laurie acid V 

Sample 8. . Cresol 
• : Phenylacetic acid 
;• .Laurie acid 

• • Palmitic acid • 
V: Other acids ; : 

Sample 3 

Sample 11 

Sample 13 

Sample 17 

' Cresol 

V Cresol 
Palmitic acid 

Benzoic acid 
Octa sulphur 

Cresol • 
Benzoic Acid 
Phenylacetic acid 
Octa sulphur 

f V 
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2-dilorophenol 2-hitroi:henol phenol 

ACID EXTRACTABLE POLLUTANTS, in yi^g/liter 

2,4-diiTethyl- 2,4-dLchloro- trichloro- p-chloro-
phenol phenol chcnol m-cresol 

(ppb) 

2,4-<3initrD- 4,6-(^im'tro-
phenol o-cre?5ol -

pentcchloro-
phenol 

• 
4-nitrophenol 

1 . • • • 70 25 35 215 25 

2 ns 535 100 • 1300 

3 — 430' 170 —_ . 95 

4 — 40' 10 100 

5 . •— 50 290 

6 — 25 — ' . 

7 615 70 1950 85 660 1010 70 690 145 

8 35 ' 3000 465 40 145 1120 

9 

11 

; • 12 

7-' • 15 

535 

50 

5 

15 10 25 70 • 85 I • 
13 

.14-1 _ 
85 5 15 80 55 

14-2 •— • . • 
17 8 155 i 240 30 

'r 
• ' 



The following compounds were also detected: 

Purqcable 

Sample 2 

Sample 4 

Sample 7 

Sample 8 

Sample 9 

Sample 11 

Sample 12 

Sample 13 

Sample 17 

MIBK 

MIBK 

MEK 
MIBK 

Isomers of CgHio 

Isomers of CeHlO 

MIBK 

MIBK 

Isomer of CsHio 

Terpene 



; ̂  

VOLATILES BY PURGE AND TRAP GC/MS, ̂ g/Liter(?PB) 

Samnle Chlorofom 1,2-dichloroethcme 1,2-<!lichloroprcp£ne 1,1, l-trichlorcethar.e tetrachloroethyler.e ber.zene toliiene eth-zltenzenc chlorobenzene 

1 • 104 . 57 

2 13 13 

3 - 14 •12 • 
4 

ie 

— — • 
6 jp •• 15 11 — 

7 44 340 195 . 77 550 IOC —^ 

8 19 134 124 62 840 2480 275 '1100 

9 

11 

5 
\ 

11 

50 

86 " 9 25 

10 

24 I 44 

12 — • V • 16 48 

13 9 22 

14-1 . • 1 

14-2 16 

17 — , 
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DATE: 

SUBJECT: 

FROM: 

THRU; 

TO: 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
RLOlUN V 

January 23, 1980 

Federal Marine Terminals (FMT) 

Elmer D. Shannon, Chief 
Wetlands, Dredge & Fill Staff 

Ronald L. Mustard, Director 
Office of Environmental Review 

Nancy Philippi 
Dale Bryson 
William Sanders 

Bill Constantelos 
Karl Bremer 

"sKarl Klepitsch 

A meeting was held on the above subject at the Detroit COE office on 
January 15, 1980. The purpose of this meeting was to discuss strategy 
on certain procedures to follow in the restoration of the above subject 
site if the project has been abandoned. Attached is a list of partici
pants at the meeting. 

Col. Thompson (Detroit COE) opened the meeting by giving a chronological 
report on the events that have taken place from the date the permit was 
issued to the present date. These conclusions rended from these reported 
events indicated that the site needed to be sealed off from waters of the 
United States, and the waters (surface and leachate) on site had to be 
treated. He indicated that these recommendations were previously submitted 
to FMT people. They were also told at that time that this action had to be 
carried out, whether or not they continue construction or abandon the 
project. Col. Thompson stated that he had been inquiring at different 
agencies to see if he could secure some monies to assist FMT in sealing 
off the site. He was making this search because FMT had stopped working 
at the site and it appeared that they were going to abandon the project. 
Also Congressman Dingel had expressed concerns whether or not federal 
funds were available to assist in the clean-up of the site. 

David Haywood (MDNR) stated that the State participated in the collecting 
and splitting of samples from the site. These series of samples cost FMT 
$103,000. . It will cost approx. $2,000,000 to seal off the site and 
another $2,000,000 to $3,000,000 to treat the water. The type of bento-
nite clay being used for seal will contain up to .01 sq foot of seepage 
per year. David stated that the sampling performed by BASF Wyandatte has 
not been shared with the State and FMT. However, a Dr. Peterson called 
him to advise that they are now ready to reveal their sampling results 
to the State. 

ePA roftM 1120-c (REV, »-7«i 
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Col. Thompson advised, since FMT has not indicated to him that they would 
or would not continue the construction of the perimeter dike, the COE was 
going to proceed in taking legal action to get the work done. 

David indicated that the State was reluctant to take FMT to court at this ^ 
time. He felt we should meet with them, before taking legal action. He 
noted that MDNR does not have any funds to put into this project. 

Lt. W. J. Chang (USCG) addressed the section 311 issue and advised they 
could not commit any funds at this time. He stated they had a congressional 
letter from Congressman Dingle's office and would advise us at a later date 
if the Coast Guard could or would participate in this manner. 

Mike Andrew Wayne Co. (Mich) - He wanted to know why BASF Wyandotte had p-
not been brought into the picture because they were the previous owners. j 
Col. Thompson stated that at this time the COE could only deal with FMT, f 
the company the permit was issued to. 

The morning meeting concluded with Col. Thompson trying to arrange an evening 
meeting with FMT. This meeting was for the purpose of hearing the status 
of FMT's position. 

The evening meeting was arranged with FMT. Attending the meeting from FMT 
were: Randy Kelly, attorney; Joe Polito, attorney; G.A. Vreeken, Gen. Manager; 
and Mr. Garvie. 

Joe Polito indicated that because of litigation with BASF Wyandotte, he 
could not state their position nor make any commitments at this time. Col. 
Thompson indicated the COE's concern regarding containment of the site and 
expressed appreciation for FMT's cooperation in the past. However, he stated 
if he could not be informed of their position, he would have to take enforce
ment actions, if necessary, to get the site sealed. Joe Polito noted that | 
all of the sampling results were not available and that FMT would like the 
results before stating their position. David (MDNR) advised that all the j 
results would be available by 1-20-80. Joe indicated that once they reviewed } 
these results, he would be able to give FMT's position and suggested a meeting 
for Friday, 1-25-80, at the COE office. Col. Thompson accepted the suggestion 
and requested that all agencies be present. The meeting was adjourned. 

Post-mortem to the meeting, Lt. Chang indicated he had talked to his boss and 
stated the 311 monies would be available to capsulate the site. He stated that 
USCG would need a determination that a listed hazardous material was being i 
discharged to waters of the United States. They would be looking to USEPA 
for this determination. 

t t • 
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NATURAL RESOUK'C-^ " 
LAND RESOURCE PROGR,;:;. 

Mr. Richard Mlkula 
Division of Land Resources 
Michigan Department of Natural Resources 
Lansing, Michigan 48098 

Dear Mr. Mikula: 

Please find enclosed the results of the four samples analyzed by ERG 
for the DNR in connection with the Federal Marine property. 

As per our discussions we have analyzed for the following'material: 

Group 1: -Inorganic 

aluminum 
antimony 
arsenic 
beryl]lum 
cadmium * " 
chromium (III) 
chromium (VI) 
cobalt 
copper 
lead 
mercury 
nickel 
selenium 
silver 
sulfate 
sulfide 
zinc 

Group 2: Paints/Dyes 

benzidine 
chlorobenzidines 
dlchlorobcnzencs 
toluidlne 

Group 3: Pesticide Scan (Including, but not limited to, fluchloralin 
(Basalin) 

© 

G 



To: 

Date: 

Subject: 

Certified by: 
4 

Samples received: 

Project number: 

Mr. Richard Mlkula 
Division of Land Resources 
Michigan Department of Natural Resources 
L>ansing, Michigan 48098 

21 January 1980 

Analysis report 

Richard A. -CopelanUi I'h.D. 

12 December 1979 

5916 

Results are given in milligrams per liter with a few exceptions. 

Results are shown on the following pages. 

KJ 

© 

Q 



Croup A: Mating Wastes 

cyanide 

Croup 5; Hydraulic Fluids/Transformers/Capacitors 

PCBs (eliminate all interference from PAHs) 

Group 7: Polyol Wastes 

dloxane 
dimethyl dioxane 
toluene diamine 
styrene 
toluene 

7 nnr >, ^"^lyzed for aromatic amines which were included in Group 
7, nor have we analyzed for chlorendic anhydride. PCBs were run bv 
gas ehromatograph and all samples were searched for PCBs by GC/MS 
even though no PCBs were detected by gas chromatography. ' 

If you have any questions please call me. 

Sincerely, 

Richard A. Copeland, Ph.D. 

RAC:mgl 
End. 

O 



f'r lu r i I y To 11«t .iit t.«?, 
PcsClcldcs, and rCDs 

rJ 
IS 

V 

V 

V 

IS 

V 

V 

D 

•> 

V 

V 

B 

V 

V 

V 

V 

I 
B 

0 

n 
A 

A 

V 

c/" 

aci'napliltiune 

acrolein 

acrylotiicrlle 

benzene 

benzidine 

carbon tetrachloride 
(tctrachloromethane) 

chlorobcnzene 

l,2,A-trichlorobenzene 

hexachlorobenzene 

1,2-dlchloroethane 

1.1.1-trlchlorocthane 

hcxachloroethane 

1,1-dlchloroathane 

1.1.2-trlchloroethane 

1,1,2,2-tetrachloroethane 

chloroethane 

bls(chloron!ethyl)ether 

bls(2-chloroethyl)ether 

2-clvloroethyI vinyl ether 
(mixed) 

2-chloronaphthalene 

2,4,6>trichlorop]icnol 

p-chloro-m-crcsol 

chloroform (trlchloro-
mctliano) * 
2-cIrlorophcnol 

1,2-dlclilorobcnzenv 

AA42459 
ffl North 

Pitch' Cowp. 

NU 

ND 

ND 

O.Ql 

NO 

ND 

ND 

ND 

ND 

ND 

0.01 

ND 

ND 

ND 

ND 

ND 

NO 

NO 

ND 

ND 

ND 

ND. 

0.01 

ND 

ND 

AA42460 
n Sou Wall 

NU 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND . 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

C 

o 

o 
ENVinorJMENTAL PrSEAnCH GROUr, INC. 



AA/i2/.^9 
Nortii 

HJtcfi Comp. 

9 

i) 1,3-dl:cliloroliciizcnc 

b 1,A-dichlorobcnzenc 

D 3,4-dlchlorobenzidlne 

V 1, l-dlchloroetliylene 

V 1,2-trans-dlchloroethyleno 

A 2,4-dichlorophenol 

V 1,2-dichloropropane 

V 1,3-dichloropropene 

A 2,4r-dlmethylplienoI 

B 2,A-dlnicrotoluene 

B 2,6-dlnltroi:oluene 

B l,2-dlph«»nylhydra2lne 

V ethylbenzene 

B fluoranChcne 

B 4-chlorophenyl phenyl ester 

B 4-bromophenyl phenyl ester 

B bls(2-chlorolsopropyl)ethcr 

IB bis(2-chloroeChoxy)methanc 

V methylene chloride 
(dichlorooicthane) 

V methyl chloride 
(chloromethane) 

V methyl bromide 
(bror.iume thane) 

V hromoform (irlbromomethane) 

V dlchlurobrduiomcthane 

V trlchlorof liioromuthano 

V dlrhlorodifluoromctliane 

ND 

• ND 

ND 

ND 

NO 

ND 

ND 

ND 

0.11 

ND 

ND 

ND 

ND 

0.04 

ND 

ND 

ND 

ND 

0.01 

ND 

ND 

ND 

ND 

ND 

ND 

AA42460 
dl Sea Wall 

ND 

ND 

ND 

ND 

ND 

ND 

0.01 

ND 

ND 

ND 

ND 

ND 

ND 

Ni) 

ND 

ND 

ND 

ND 

0.01 

NO 

ND 

ND 

ND 

NO 

ND 

e 

CNVIMONMCNTAL ItCSkAHCH CHOtJf, »NC. 



ai North 
Ditch Gom[t. 

AA'»2/4C0 
n Sen V/nll 

, V citlurod i hrunioiiicLliniic ND ND 

u huxnclilorubutadienc ND 

li hcxachl orocyclopen tad 1 one ND ND 

u isoplioronu ND - ND ^ 

n niCrobenxetie ND ND 

B naphchnlcnc ND ND 

A 2-nitrophenol 0.36 
1 

ND 

A 4-nltrophenol ND ND 

A 2,4-dinitrophenol ND ND 

A 4,6-dinitro-o-cresol ND ND 

a N-nltrosodimethylatnlne ND ND 

B N-nltrosodlphenylamlne ND ND : 

n N-nltrosodl-n-propylamine ND ND 

A penCachlorophenol 5.6 ND © 
A phenol 0.07 NO • 

B bis (2-echylhexyl)phtli.-) late 0.02 0.01 
1 

D butyl benzyl phthalnte J ND ND 
1 I 

» dl-n-butyl phthalate ND ND i 

D di-n-octyl phthalate ND ND 

0 diethyl phthalate 0.05 0.03 1 
i 

1 
U dimethyl plithalacc ND ND [ 

( 

H I,2-bcnzanM)racene 
(bcnzo (a }an cliraccne) 

0.02 ND 

n hcnzoi(n) pyrene 
(3,4-bcnzopyrenc) 

0.03 ND 

li 3,4-henzciMtiarantlieiic 
(bunxo(b}f Ittoraiitiicne) 

0,03 ND 

U 11,12-hciuoi liiuranthiMur 
(lienxo(k}r 1 iiurnnthene) 

ND ND O 

ENVIRONMENTAL nrr.EARCH onour. 
j 

INC. 



I| eliryscnii 

B accnji plvthy 1 cne 

II 1,12-benzopi:ry lenc 
(bcnzoCg,h, i)pi!rylcne) 

B fluorcne 

B phenanthrene 

B 1,2,5,6-diben2anthracene 
(dlbenzo(a,h)anthracene) 

B lndcno(l,2,3-c,d)pyreiie 
(2,3-o-phenylehe pyrene) 

B pyrene 

V tetrachloroethylene 

V toluene 

V trichloroethylene 

V vinyl chloride 
(chloroethylene) 

Pesticides 

aldrln 

dleldrln 

chlordane (technical mix
ture and metabolites) 

4,4'-DDT 

4.4'-DDE (p,p'-DDT)' 

4.4'-DDD (p,p*-TDE) 

alpha endosiijfan 

endtin 

hcptachlor 

hcptachlor epoxide 

Pitch Comp. 

0.01 

0.03 

NO 

0.04 

0.08 

ND 

ND 

0.03 

ND 

ND 

ND 

ND 

<0.03 

<0.04 

<0.01 

<0.03 

<0.01 

<0.03 

<0.03 

<0.03 

<0.02 

<0.01 

n Sea Wall 
ND 

- ND 

ND 

. ND—' 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

G 

G 

CNVmONMtNTAL HESCAnCH CnOUP, INC. 
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<i1pliu RIIC 

boC.-J BlIC 

gumma BliC (llntJanu) 

dclca BIlC 

Coxaphcne 

O.Al 

0.18 

<0.05 

<o.n 
<0.1 

y 4.' oi:*i wti i J 

<0.01 

<0.01 

<0.01 
y''' 

. <0.01 

<0.1—^ 

•pCB 1242 (Arochlor 1242) 

PCB 1254 (Arochlor 1254) 

PCB 1260 (Arochlor 1260) 

Additional Pollutants 

toluidine 

dloxane 

dimethyl dloxane 

mesltylene 

carbazole picollnes 

quinollne 

thlophcne 

thlnzole 

toluene di.iinine 

chlorobrnzldlne 

2,3-d Imctliyl phenol 

<0.15 

1.5 a/A 
<0.38 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

0.21. 

<0.05 : 

<0.10 i-V A' 
\J 

<0.15 ̂ v/t •T-

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

G 
CNVIMONMCNTAL OCr.CAnCH GHOUP, IPiC. 



91 North 
Ditch Coinp, 

AA/«2A60 
92 Svn Wall 

xylene 0.8A ND 

deuteratcd anthracene NO ND 

beta cndosulfan <0.03 <0.01 

basalln 0,06 <0.01 
A / 

Metals 

A1 8.3 4.4 

Sb <0.050 <0.050 

As <0.5 pg/1 <0.5 Mg/l 

Be <0.003 <0.003 

Cd <0.003 <0.003 

<0.Ol0 . <0.010 

T-Cr 0.096 0.011 

Co 0.011 <0.005 

Cu 0.20 0.021 

Pb 0.13 0.043 

Hg 0.0742 0.0008 

N1 0.089 0.011 

Se 2.6 Hg/1 1.0 ug/1 

0.017 <0.003 

540 57 

s" 0.11 0.01 

2n 0.097 0.031 

CN' 0.94 0.02 

c 

eNViriONMrNTAL RCf.CAnCM CROUP. INC. 
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PrlorlLy I'ollutants, 
I'csclcldcs, and TCRs 

Ci: 

AA42497 
03 

AA/i2493 
Of, 

n nccnnphtlicne 0.61 _ ND 

V acrolein ND / ND 

V acrylonlcrlle ND _ ND 
V benzene 0.42 - ND 

B benzidine ND ND 

V carbon tetrachloride 
(tctrachloromethane) 

ND ND 

V chlorobenzenc ND NO 

B l,2,A-trichloro^* j;:o ND ND 

hexachlorobenzene ND ND 

V l»2-dlchlorbethane 0.01 0.011 

V 
-

1,1,1-trlchloroethane 0.22 ND 

B hcxachloroethane ND ND 

1,1-dichloroethane 0.016 • 0.011 

V 1,1,2-trlchloroethane ND ND 

V 1,1,2,2-tctrachloroethane ND ND 

V chloroethane ND ND 

m. 
B 

bis(chloromethyl)ether 

'bls(2-chloroethyl)ether 

ND 

ND 

ND 

ND 

B 2-chlorocthyl vinyl ether 
(mixed) 

ND ND 

' V. B • _2-cl:l.?ronapJithalene ND ND 

A 2,4,6-trichlorophenol ND ND 

A p-chloro-m-cresol ND ND 

V chloroform (trichloro-
metliane) 

0.014 ND 

A 2-c!ilorophenol 0.15 ND 

v.-

© 

R 1,2-<llcliloruliunzonc 0.03 NO G 
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Wl««% 

B 1,3-d Iclilorobenzcne 

H ] ,4-illcIil'orobcnzcne 

B 3,4-dlciilorobciizldlnc 

V l,l>dlchl6rocthylcne 

V J ,2-trans-dlchloroL'thylene 

A 2,A-dlchlorophenol 

V 1,2-dicliloropropane 

V 1,3-dichloropropene 

A 2,A-dlniethylphenoi 

'B 2,A-dlnicrotoluene 

B 2,6-dlnltrotolucne 

B 1,2-dlphenylhydrazlnc 

V eciiylbcnzene 

B .fluoranthenc 

B A-chlorophenyl phenyl ester 

A-bromophenyl phenyl ester 

bis (2-clilorolsopropyl)e Cher 

bis (2-chloroethoxy )inethane 

9 

tncCliylcne chloride 
(d iciil orome thane) 

methyl chloride 
(chloromctliane) 

methyl bromide 
(hromomethane) 

V broiuoform (trlbrumomcclwine) 

V dli'hlorobroinoiiiethane 
.s 

V trirlilorof liioromelliiinc 

V d Iclilorodl f 1 iioromi'tliaiu* 

AAA2A98 , 
M f^l'l 

ND ND 

ND ND 

ND ND 

ND ND —^ 

ND ND 

O.IA ND 

ND 0.01 

ND ND 

6.8 ND 

ND ND 

ND ND 

ND ND 

ND ND 

2.3 ND 

ND ND 

ND ND 

ND ND 

ND ND 

0.028 ND 

NO 

ND 

NO 

NI) 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ENVinONMCNrAL RErf AnCM cnoup, INC. 



• - ^ •• ' UNK IfJVlO l/Zi/OO _ . 

AAA2ft97 
S3 

AAA2498 
SA 

V clilurod lb rninonict linnc NU ND 

> ° hcxacli lorobuit j(l 1 cnc ND ND / 

H Iicxachl orocyc 1 open tad 1 une NU NO 

B Isophorone ND ND 

U nitrobenzene ND ,'ND 

B naphthalene 10.0 NO 

A 2-nltrophenol 1.0 ND 

A 4-nitrophenoI ND ND • 
A 2,4-dlnitrophenol 

A,6-dlnltro-o-cresol 

ND 

ND 

ND 

ND 

B N-nltrosodlraethylamlne ND ND 

H N-nitrosodiphenylamlne ND ND 

B N-nltrosodl-n-propy laniine ND ND 

\ A pentachlorophenol 12,0 

A phenol 1.6 
>3^ 

ND • 

0 bis(2-ethylhexyl)phthulate ND 0.01 

B butyl benzyl phthalate ND ND 

® B di-n-butyl phthalate ND ND 

0 di-n-octyl phtlialate ND ND 

n diethyl phtlialate ND 0.01 

B dimethyl phthalate ND ND 

K 1,2-bcnzantliracone 
(benzo(o)anthracene) 

1.9 ND 

U bcn2o(a)pyrcne 
(3,4-bcn2opyrcno) 

0.70 ND 

H 

3,^-l>onzof luoranllienc ^ 
(l)cnzo(b}f luornuthcnc} 

11,12>licnzof ItirtranClicnt* 
(livnzo(k)f luorantiicnc) ' 

NO 

2,3 

NO 

NO o 
ENVIIIUNMf NT AL nt'SEAHCM CAOOP. INC. 



U clirysene 

D acenaphthylcnu 

n 1,12-benzopcrylcne 
(bcnzo (g, h, i ) pctry lene ) 

U fluorene 

B phcnanthrcnc 

B 1,2,5,6-dlbenzanthracene 
(dibenzo(a,IOanthracene} 

B indeno(l,2,3-c,d)pyrene 
(2,3-o-phenylcne pyrene) 

B pyrene 

V cetrachloroethylene 

V toluene 

V trlchlorocthylcne 

V vinyl chloride 
(chloroethylene) 

Pesticides 

aldrln 

dleldrin 

chlordnnc (technical mix
ture and metabolites) 

4,4*-DDT 

A.A'-DDE (p.p'-DDT) 

4,4'-DI)D (p.p'-rni-) 

nlphu cndosulCan 

ciidrln 

hrjiturhlur 

lifptaclilor i'poxlJ»' 

AAA2497 

1.3 

ND 

13.0 

3.5 

9.1. 

O.OA 

16.0 

2.1 

ND 

O.IA 

0.015 

ND 

<0.25 

<0.04 

<0.01 

<0.70 

<0.30 

<0.70 

<0.38 

<0.03 

0.53 

0.57 

AAA2498 
6U 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

© 
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nipliii BHC 

beta Due 

ganuna BilC (lindane) 

delta nilC 

toxiipiiene 

<0.07 

<0.21 

<0.20 

<0.10 

<0.1 

—/i-
<0.01 

<0.01 

<0.01 

<0.01 

'<0.1 

0 

PCB 12A2 (Arochlor 12A2) 

PCB 1254 (Arochlor 1254) 

PCB 1260 (Arochlor 1260) 

<0.15 

1.5 

<0.38 

<0.05 

<0.10 

<0.15 

EJ I 

Additional Pollutants 

toluidlne 

dloxanc 

dimethyl dioxnne 

mesltylene 

carbazole 

picpllnes 

quinoline 

thlophcne 

thlazolc 

toluene diamine -

clilorobcnz Idine 

NO 

ND 

ND 

NU 

0.938 

ND 

0.655 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

G 
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•: .y 

styrene 

2,3-dimethylphenol 

beta cndosulfan 

bAsalln 

AA42/.97 

0.04 

10.0 

<0.49 

<0.55 

AA42498 
l74 

NO 

ND 

<0.01 

.<0.03^ 

Metals 

A1 

Sb 

As 

Be 

Cd 

T-Cr 

Co 

Cu 

Pb 

Hg 

N1 

Se 

Ag 

SO '4 

S 

Zn 

CN' 

5.5 

<0.050 

12 PB/1 

<0.003 

0.003 

0.031 

0.15 

0.040 

0.38 

0.55 

to follow 

0.77 

<1.0 

0.10 

3300 

3.0 

0.41 

1.9 

4.5 

<0.050 

12 yg/l 

<0.003 

<0.003 

0.012 

0.063 

<0.005 

0.072 

0.19 

0.0007 

0.015 

6.5 

0.009 

950 

0.06 

0.18 

0.08 

G 
iNVinONMeNTAL nESEAWCM CHOUP. INC. 



© -Q 
The detection Unit for all parameters shown as ND (non-detectable) Is 0.01 

milligrams per liter.. 

A " acid B base V » volatile 

tNVIIIONMENTAL nCSb AHCH CAOUf. INC. 
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u. / o 
DRAFT 

Hazardous Waste Disposal Site Samples 
Base/Neutral Fraction Screening by GC/FID 

February 1980 

1.0 Introduction 

1.1 HWDS sample extracts are screened on a gas chromatograph equipped 
with a flame ionization detector (GC/FID) before analysis by GC/MS. 
This allows one to make the necessary dilutions and eliminate the 
samples which are "clean". 

1.2 The conditions and equipment listed below give a detection of 10 ng 
and full scale deflection at about 1000 ng. This is equivalent to 
approximately 25 ppm detection limit and 250 ppm upper range without 
dilution of sample extracts. 

2.0 Equipment 

2.1 Gas Chromatograph: HP 5700 or equivalent equipped with a flame 
ionization detector and auto injector. 

2.2 Gas Chromatograph Column: 6' x 2 mm ID x 1/2 in. OD glass column 
packed with SP 2250-DB on 100/120 supelcoport. 

3.0 Conditions 

3.1 Carrier Flow: 30 ml/min. N2 

3.2 Injector Temperature: 250°C 

3.3 Initial Temperature: 80°C 

3.4 Final Temperature: 240°C 

3.5 Program Rate: 8°/min. 

3.6 Initial hold: 2 min. 

3.7 Final hold: 8 min. 

3.8 Attenuation: 256 

3.9 Sensitivity: 1 

3.10 Injection amount: 1.8 ul 

4.0 Linearity 

4.1 Six components were tested for linearity. The equations, correlation 
coefficients and compounds are listed in Table I. 



Table I 

X = ng/ul y = X full scale deflection 

Compound Equation Corr. Coeff. t F.S. at 500 

1,2,4-trichlorobenzene y = 0.1538 + 0.0510 X 0.9998 26 

i sophorone y = 0.8925 + 0.0128 x 0.9888 7 

acenaphthene y = 5.420 + 0.1053 X 0.9932 58 

2,4-d1nitrotoluene y = -0.4154 + 0.0504 x 1.0000 25 

di-n-butyl phthalate y = 6.4741 + 0.1349 + 1.0000 74 

pyrene y = 8.7029 + 0.0715 x 0.9967 44 



» • O.IZ.S.G 
DRAFT 

Hazardous Waste Disposal Site Samples 
Acid Fraction Screening by GC/FID 

June 1930 

1.0 Introduction 

1.1 HWDS sample extracts are screened on a gas chromatograph equipped 
with a flame ionization detector (GC/FID) before analysis by GC/MS. 
This allows one to make the necessary dilutions and eliminate the 
samples which are "clean". 

1.2 The conditions and equipment listed below give a detection of 10 ng 
and full scale deflection at about 1000 ng. This is equivalent to 
approximately 1 ppm detection limit and 100 ppm upper range without 
dilution of sample extracts. 

2.0 Equipment 

2.1 Gas Chromatograph: HP 5700 or equivalent equipped with a flame 
ionization detector and auto injector. 

2.2 Gas Chromatograph Column: 6' x 2 mm ID x 1/2 in. 00 glass column 
packed with 15J SP-1240-DA on 100/120 supelcoport. 

3.0 Conditions 

3.1 Carrier Flow: 30 ml/min. N2 

3.2 Injector Temperature: 250°C 

3.3 Initial Temperature: 70°C 

3.4 Final Temperature: 190°C 

3.5 Program Rate: 8°/min. 

3.6 Initial hold: 2 min. 

3.7 Final hold: 8 min. 

3.8 Attenuation: 256 (or as needed) 

3.9 Sensitivity: 1 

3.10 Injection amount: 1.8 ul with auto injector (2 ul for manual injection) 
. i 

4.0 Calibration 

4.1 Select at least 4 priority pollutant phenolics such as: phenol, 2,4-
dimethylphenol, 2,4-dinitrophenol and pentachlorophcnol and prepare 
standards near 500 ng/ul. This standard should yield about mid-scale 
response. Also prepare standards at 2 times and 0.1 times the mid-
scale level. 



• 4 

4.2 Daily or at least every 10 instrument runs, analyze the mid point 
standard to assure proper instrument response. 

iS£CE[ VED 
JAN 21981 

£NE0RCEMENT DIVISION 
^eABEGtON y 



Preparation: 201.62 

Acid Extraction of HWDS Solid Phase Samples for Metals and Ammonia 

1. Scope and Application 

1.1 The acid extraction of solid samples is applicable to hazardous waste 
materials. 

1.2 The extract is typically analyzed for metal cations. 

2. Summary of Method 

2.1 1.0 g of sample, accurately weighed, is placed in a 200 ml polypropylene 
beaker with lid. 100 ml 0.1 N Ultrapure (redistilled) HCl is added. The 
sample is shaken for one hour and then filtered. The preparation is 
stored in a clean, labeled sample container. 

3. Sample Handling and Preservation 

3.1 Sample should be stored in a cool, dark place if the analysis is not 
done immediately. 

4. Interferences 

4.1 Samples should be shaken rather than stirred. Stirring decreases the 
precision. 

4.2 Samples should be allowed to shake for at least one hour. Less time 
decreases the precision. 

t 

5. Apparatus 

5.1 Analytical balance 

5.2 Box shaker 

5.3 4 and 8 oz. polypropylene beakers with lids 

5.4 100 ml volumetric pi pet 

5.5 Disposable filtering apparatus 

6. Reagents 

6.1 0.1 N HCl. 8.3 ml concentrated redistilled HCl in a liter of distilled 
water. 

7. Procedure 

7.1 Weigh accuiately, 1.0 g solid sample (02-B) into a 200 ml polypropylene 
container. 

7.2 Add 100.0 ml 0.1 N HCl 

7.3 Shake on a box shaker for one hour. 

7.4 Filter thru disposable filtering apparatus 



7.5 Store in a clean, labeled sample container. Record the original weight 
of the sample (step 7.1) on the label. 

8. Quality Control Requirements 

8.1 Prepare a blank with each set of samples for a project and label 
appropriately. 

8.2 Prepare a duplicate every tenth sample and label appropriately. 

8.3 For every tenth sample prepare an additional preparation with 1 g of 
sample plus 1 ml of Metals Spiking Standard §1 and 1 ml of Metals 
Spiking Standard #2. 

8.4 Prepare an NBS River Sediment Standard every twentieth sample. 

9. Precision 

Three aliquots of NBS River Sediment (SRM 1648) were extracted following 
the described procedure. The supernatant was analyzed for cations by 
various methods with the following results: 

Average 
Analvte Method of Analysis uq/g found Precision as Average 

Na I CAP 450 12% 
K AAS 54 12 
Ca ICAP 10100 9 
Mg I CAP 1500 8 
NH. ISE 16 10 
Cd"^ ICAP 16 19 
Cu ICAP 7 10 
Pb ICAP 120 8.5 
Mn ICAP 98 8 
Zn ICAP 340 7 
Cr ICAP 340 5 
Fe ICAP 2100 7 
A1 ICAP 270 7 
Ba ICAP 10 9 
Si ICAP 160 12 
Se ICAP/AAS NO 
As AAS 1.1 9 
Sb AAS 0.80 <1 



PREPARATION: 200.61 

Filtration, Acidification, and Dilution of HWDS 

Aqueous Phase Samples for Total Metals 

1. Scope and Application 

1.1 This preparation is applicable to HWDS Aqueous Phase Samples. 

1.2 This method results in a solution that can be analyzed for metals 
and ammonia. 

2. Summary of Method 

2.1 An Aliquot of Aqueous Phase Sample is diluted with 2% v/v HNO^ 
yielding a 1% solution. This solution is filtered and shippec 
to the appropriate laboratory. 

3. Apparatus 

3.1 Nalgene disposable filtering apparatus. 

3.2 1 ml micropipet and tips. 

3.3 Glass 125 ml bottles. 

3.4 50 ml TFE autopipet and bottle. 
t 

4. Reagents 

4.1 HNO^, 2% v/v - ultapure or redistilled. 

5. Procedure 

5.1 During the initial aliquoting of the sample 1 ml of the aqueous 
phase (01-A,C) is pipeted into the filtering apparatus. 

5.2 This apparatus is hooked up to the house vacuum. 

5.3 Add 50 ml of 2% v/v HNO^ from the autopipet into the filtering 
apparatus. Wait until all the acid has entered the loiver container 
and add another 50 ml of acid. 

5.4 After the acid has filtered through, swirl the apparatus to mix 
the dilution and transfer this solution to a 125 ml glass bottle 
and label appropriately. 

6. Quality Control Requirements 

6.1 Prepare a blank with each set of samples for a project and label 
appropriately. 



6.2 Prepare a duplicate every tenth sample and label appropriately. 

6.3 For every tenth sample prepare an additional preparation with 1 ml 
of sample plus 1 ml of Metals Spiking Standard and 1 ml of Metals 
Spiking Standard #2. Label preparation appropriately. 

6.4 Prepare a AQC standard every tenth sample and label appropriately. 



Preparation 200.52 
LMB/LiF Fusion of HWDS Solid Phase and Nonaqueous Phase Samples for Total Metals 

1. Scooe and Application 

1.1 This method is primarily applicable to metals analysis of hazardous 
waste samples. The method involves a low temperature 1ithium metaborate 
based fusion. Due to the low temperature aspect, volatile elements, As, 
Pb and others can be adequately determined without severely compromising 
major element determination. Sample types which have been successfully 
analyzed include: high silica soil, sediment, clay, sludge, ash, sulfide 
bearing ore and oil. 

2. Summarv of Method 

2.1 100 mg of sample is fused for 9 minutes at 795°C in a graphite crucible 
in a muffle furnace. The crucible is cooled and the fusion product is 
placed in a sealed polyethylene vial. 

2.2 The fusion product (a pellet) can be dissolved in dilute acid, filtered to 
remove graphite particles, and analyzed by a variety of instrumental techniques 

2.3 The fusion product is also suitable for preparation techniques utilized 
• in X-ray analysis. 

3. • Sample Preparation and Handling 

3.1 Hazardous waste samples should be handled minimally and open exposure should be 
avoided. Samples will be dried with vacuum over PpOc- Once constant weight is 
achieved, samples should be tamped and stirred witn disposable glass rods. 
Individual aliquots can then be taken. 

4. Apparatus 

4.1 Compact box furnace, temperature controlled. 

4.2 Exhaust hood or suitable venting system. 

4.3 Disposable graphite crucibles (Spex 7152). 

4.4 Handling tongs. 

4.5 8 ml capped polyethylene vials. 

4.6 Cinder plate (or suitable heat proof material). 

5. Reagents 

5.1 liC02, "anhydrous, moderately pure grade (OF Smith 304). . 

5.2 LiF powder (Alfa ;:7G2B). 



6. ProoGdure 

6.1 Crucible preparation 

6.1.1 Preheat furnace to 1000°C. 

6.1.2 Place 6-8 graphite crucibles equally spaced in furnace; leave for 
30 min. 

6.1.3 Remove crucibles, cool slightly; blow off excess graphite and 
chalky residue with compressed air. 

6.1.4 Return crucible to furnace for an additional 30 min. 

6.1.5 Repeat 6.1.3. 

6.1.6 Store crucibles in a clean, closed container. See note 3. 

6.2 Reagent preparation 

6.2.1 Lithium metaborate flux 

30% LiF 
70% LiB02 

Percentage is by weight; mix contents well and store in a tightly 
sealed container as the flux is hygroscopic. 

6.3 Fusion 

6.3.1 Preheat furnace to 790°C. 

6.3.2 Place prepared crucible on weighing paper on an analytical balance; 
tare. See note 4. 

6.3.3 Weigh 1.0 g flux into crucible; distribute evenly. 

6.3.4 Weigh 0.1000 g (02-A or 03-A) sample onto flux. 

6.3.5 Carefully stir crucible contents using a Pt wire; tamp crucible 
to distribute contents evenly. 

6.3.6 Using the handling tongs place 3-4 crucibles in the furnace and 
close the door. After fusing for 5 minutes the crucibles should 
be inspected for condition and swirled. Return crucibles to 
furnace and fuse for a total time of 9 minutes. 

6.3.7 Remove crucibles and place on cinder plate to cool. 

6.3.8 Once cool free tlic fusion i)roduct from the crucible with a metal 
spatula and drop into an 3 ml polyethylene vial; cap tightly aiui 
1abeI. 



7. Quality Control Requirements 

7.1 Prepare a blank with each set of samples for a project and label 
appropriately. 

7.2 Prepare a duplicate every tenth sample and label appropriately. 

7.3 For every tenth sample fuse 0.1 g of sample plus 0.1 g of 6SE 500 
for solid phase samples or 0.1 g of Conostan C-21 500 for nonaqueous 
samples. Label this sample as a spike. 

7.4 Fuse 0.1 g of 6SE 500 at intervals of every tenth solid sample and 
0.1 g of Conostan C-21 500 every tenth nonaqueous sample and label 
appropriately. 

7.5 Send a vial of the flux along with each project sample for preparation 
of standards. 

Notes 

1. Venting is essential; place furnace inside hood or vent otherwise. 

2. Keep walls of furnace clean; "dust" furnace prior to use by blowing out interic 
with compressed air. 

3. Prepare several crucibles at the same time (25-50) as furnace is not routinely 
operated at high temperature. 

4. Sample/crucible correlation can be made by either noting the position of 
crucibles within furnace or by scratching numbers onto the wall of crucible 
using a metal spatula. 



Preparation 202.62 

Wet Digestion of HWDS Solid Phase Samples for Total Mercury 

1. Scope and Application 

1.1 This preparation is applicable for HWDS solid phase samples. 

1.2 The resulting digest can be analyzed for total mercury by cold vapor 
atomic absorption spectroscopy. 

2. Summary of Method 

2.1 An aliquot of HWDS solid phase is digested at 95°C with mineralacids, 
permanganate and persulfate. 

3. Apparatus 

3.1 10 ml screw top test tubes with teflon liners 

3.2 Vortex mixer 

3.3 2 autopipets 

3.4 Heating block 

4. Reagents 

4.1 Sulfuric Acid, conc., reagent grade. 

4.2 Nitric acid, conc., reagent grade of low mercury content. Note: If 
a high reagent blank is obtained, it may be necessary to distill the 
nitric acid. 

4.3 Potassium Permanganate: solution, w/v. Dissolve 50 g of potassium 
permanganate in 1 liter of distilled-deionized water. 

4.4 Potassium Persulfate: 5% solution, w/v. Dissolve 50 g of potassium 
persulfate in 1 liter of distilled-deionized water. 

5. Procedure 

5.1 Weigh duplicate 0.1 g of samples (02-C) into screw top test tubes for 
each sample. 

5.2 Add 1.0 ml sulfuric acid (4.1), and 1.0 ml nitric acid (4.2) to each 
tube. SLOWLY add 4 ml of potassium permanganate solution (4.3) and 
wait 15 minutes. The solution may start to effervesce if the sample 
contaln-s high carbonate. Add 3 ml of potassium persulfate solution 
(4.4). 

5.3 Heat this solution at 95° for 2 hours. 

5.4 Cool and label appropriately. 



6. Quality Control Requirements 

6.1 Prepare a blank with each set of samples for a project and label 
appropriately. 

6.2 Prepare a duplicate every tenth sample and label appropriately. 

6.3 For every tenth sample prepare an additional preparation with 0.1 g 
of sample plus 0.25 of the Metals Spiking Standard and label 
appropriately. 

6.4 Prepare a GXR-1 as an AQC standard every twentieth sample and label 
appropriately. 



Preparation 300.61 

Filtration and Dilution of HWDS 

Aqueous Phase Samples for Strong Acid Anions 

1. Scope and Application 

1.1 This preparation is applicable to HWDS Aqueous Phase Samples. 

1.2 Typically this preparation yields a solution that can be analyzed 
for strong acid anions. 

2. Summary of Method 

2.1 An aliquot of the Aqueous Phase Samples is diluted with .distilled 
water yiedling a 1% solution. This solution is filtered and shipped 
to the appropriate laboratory. 

3. Apparatus 

3.1 Nalgene disposable filtering apparatus 

3.2 1 ml micropipet and tips 

3.3 LPE 125 ml bottles 

3.4 50 ml TFE autopipet and bottles 

4. Reagents 

4.1 Deionized distilled water 

5. Procedures 

5.1 During the initial aliquoting of the sample 1 ml (01-D) of the aqueous 
phase is piipeted into the filtering apparatus. 

5.2 This apparatus is hook.d up to the house vacuum. 

5.3 Add 50 ml of distilled water from the autopipet into the filtering 
apparatus. Wait until all the water has entered the lower container 
and add another 50 ml of water. 

5.4 After the water has filtered through, swirl the apparatus to mix the 
dilution and transfer this solution to a 125 ml bottle and label-appro
priately. 

6. Quality Control Requirements 

6.1 Prepare a blank with each set of samples for a project and label 
appropriately. 

6.2 Prepare a duplicate every tenth sample and label appropriately. 



c 

6.3 For every tenth sample prepare an additional preparation with 1 ml of 
sample plus 1 ml of the Anion Spiking Standard and label appropriately. 

6.4 Prepare an AQC standard every tenth sample and label appropriately. 



O. I 
DRAFT 

Hazardous Waste Site Samples - Phase Separation 

NEIC - February 1930 

1.0 Introduction 

1.1 Investigations of Hazardous Waste Disposal Sites (HWDS) requires the 
analysis of potentially hazardous and complex samples. High concen
trations, potentially reactive species, extremely toxic substances 
and/or carcinogenic chemicals may be present. Sample preparation 
therefore is critical and must provide: 1) representrtive aliquots 
for analysis, 2) dilution to safe levels, 3) no artifacts or contam
ination, 4) good recoveries for possible pollutants, and 5) safe 
sample handling procedures. 

2.0 Summary of Method 

2.1 Samples are centrifuged in their original contaners for phase separation. 
Solid, aqueous and non-aqueous liquids phases are transfered to separate 
containers and prepared for analysis. 

2.2 Containers are labeled and set aside for further preparation such as 
extraction and dilution. 

3.0 Limitations 

3.1 Every sample type has not been tested using these procedures. Some 
samples may require special treatment to achieve adequate results. 

3.2 The heterogenity of the samples often will limit the precision of these 
preparation procedures. 

4.0 Apparatus 

4.1 Sample bottles - Kerr: AC 802, clear glass, screw-neck finish, wide-
mouthed round jars. (Available from VWR Scientific, Catalog v 16194-063). 

4.2 Teflon liners for sample bottles. 

4.3 International Centrifuge, Model FXO with explosion proof motor for 
Class 1, group 0 location or equivalent. 

4.4 Automatic pipeting device - pipet-aid or equivalent. 

4.5 Disposable pi pets - 10 ml and 25 ml 

4.6 Poly bags - to fit sample bottles In 4.1. 



~^.0 Procedure 

5.1 Wipe the glass sample container to remove contamination on the outside. 
Remove the tag and label the bottle appropriately. 

5.2 Slip the bottle into a poly bag and seal shut with a rubber band or 
"twister". 

5.3 Weigh the sample bottle and prepare a counter balance by filling a 
clean jar with water or other material to balance the sample in the 
centrifuge. 

5.4 Place the sample and counter balance in the centrifuge. Centrifuge 
for 30 minutes at 2000 RPM. Stop the centrifuge and remove the 
bottles. 

5.5 Mark the interface levels on the sample bottle and estimate the relative 
volumes using a clean sample bottle calibrated in 10 ml'graduations. 

5.6 Using an automatic pipeting device and disposable pipets, transfer the 
liquid layers into clean sample bottles. Cap tightly and label all 
phases. 

5.7 Record all required information in the hazardous waste lab sample sheet. 

6.0 Storage of Phases 

6.1 Each sample/phase is logged into the record keeping system and stored in 
designated areas. 

7.0 References 

1. Federal Register, Monday, December 18, 1978. 
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DNR #5916 1/31/80 

Priority Pollutants, 
Pesticides, and PCBs 

B acenaphthene 

V acrolein 

acrylonltrlle 

benzene 

benzidine 

carbon tetrachloride 
(tetrachloronie thane) 

V chlorobenzene 

B 1,2,4-trichlorobenzene 

B hexachlorobenzene 

V 1,2-dichloroethane 

V 1,1,1-trlchloroethane 

B hexachloroethane 

V 1,1-dlchloroethane 

V 1,1,2-trichloroethane 

V 1,1,2,2-tetrachloroethane 

V chloroethane 

B bis(chloroinethyl)ether 

B bis(2-chloroethyl)ether 

B 2-chloroethyl vinyl ether 
(mixed) 

B 2-chloronaphthalene 

A 2,4,6-trichlorophenol 

A p-chloro-m-cresol 

V chloroform (trlchloro-
methane) 

A 2-chlorophenol 

B 1,2-dichlorobenzene 

AA42459 
//I North 

Ditch Comp. 

ND 

ND 

ND 

0.01 

ND 

ND 

ND 

ND 

ND 

ND 

0.01 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.01 

ND 

ND 

AA42460 
//2 Sea Wall 

ND 

ND 

ND 

ND 

ND . 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
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B 

B 

V 

V 

A 

V 

I 
A 

B 

B 

B 

¥ 
B 

V 

C 

DNR //5916 1/31/80 

1.3-dlchlorobenzene 

1.4-dichlc)roben^ene 

3,4-dichlorobenzldlne 

1.1-dichloroethylene 

1.2-trans~dichloroethylene 

2,4-dlchlorophenol 

1.2-dlchloropropane 

1.3-dlchloropropene 

2,A-dimethyIphenol 

2.4-dlnltrotoluene 

2,6-dlnitrotoluene 

1,2-diphenylhydrazlne 

ethylbenzene 

fluoranthene 

4-chlorophenyl phenyl ester 

4-bromophenyl phenyl ester 

bis(2-chlorol8opropyl)ether 

bis (2-chloroethoxy)inethane 

methylene chloride 
(dichloromethane) 

methyl chloride 
(chloromethane) 

methyl bromide 
(bromomethane) 

bromoforro (tribromomethane) 

dichlorobromomethane 

trichlorofluoromethane 

dichlorodifluoromethane 

AA42459 
//I North 

Ditch Comp. 

NO 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

0.11 

ND 

ND 

ND 

ND 

0.04 

ND . 

ND 

ND 

ND 

0.01 

ND 

ND 

ND 

ND 

ND 

ND 

AA42460 
it2 Sea Wall 

ND 

ND 

ND 

ND 

ND . 

ND 

0.01 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.01 

ND 

ND 

ND 

ND 

ND 

ND 

ENVIRONMENTAL RESCARCH GROUP, INC. 



DNR 115916 1/31/80 ^A42459 
111 North 

Ditch Comp. 
AA42460 

112 Sea Wall 
V clilorodlbroinoinoLhane ND ND 

li hexacliloi-obutadlene NO ND 

B liexachlorocyr.] openLadiune ND ND 

B isopliorone ND ND 

B nitrobenzene ' ND ND 

B naphthalene ND ND 

A 2-nitrophenol 0.36 ND 

A A-nitrophenol ND ND 

A 2,4-dinitrophenol ND ND 

A 4,6-dinitro-o-cresol ND ND 

B N-nltrosodimethylainine ND ND 

B N-nitrosodlphenylamine ND ND 

B N-nitrosodi-n-propylamlne ND ND 

A pentachlorophenol 5.6 . ND 

A phenol 0.07 ND 

B bis(2-ethylhexyl)phthaiate 0.02 0.01 

B butyl benzyl phthalate ND 
1 

ND 

B di-n-butyl phthalate ND ND 

B di-n-octyl phthalate ND ND 

B diethyl phthalate 0.05 0.03 

B dimethyl phthalate ND ND 

B 1,2-benzanthracene 
(benzo(a)anthracene) 

0.02 ND 

B benzo(a)pyrenc 
(3,4-benzopyrene) 

0.03 ND 

B 3,4-benzDf luorantliene 
(benzo(b)fluoranthene) 

0.03 ND 

B 11,12-benzofluoranthene ND ND 
(bc'nzo (k) f luorant lu'iic) 

ENVIRONMENTAL RESEARCH GROUP, INC. 



B 

B 

B 

V 

DNR //5916 1/31/80 

clirysenti 

acenaphtliy lene 

1,12-benzoperylene 
(benzo(g,h,l)perylene) 

fluorene 

phenanLlirene 

1,2,5,6-dibenzanthracene 
(dlbenzo(a,h)anthracene) 

indeiio(l,2,3-c,d)pyrene 
(2,3-o-phenylene pyrene) 

pyrene 

tetrachloroethylene 

toluene 

trichloroethylene 

vinyl chloride 
(chloroethylene) 

AA42/i59 
111 North 

Ditch Comp. 

0.01 

0.03 

• NO 

0.04 

0.08 

ND 

ND 

0.03 

ND 

ND 

ND 

ND 

AA42460 
112 Sea Wall 

ND 

ND 

ND 

ND 

ND • 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Pesticides 

aldrin 

dieldrin 

chlordane (technical mix
ture and metabolites) 

A,4'-DDT 

A,A'-DDE (p,p'-DDT) 

A,A'-DDD (p,p'-TDE) 

alpha endosulfan 

endrin 

heptachlor 

heptnchlor epoxide 

<0.03 

<0.04 

<0.01 

<0.03 

<0.01 

<0.03 

<0.03 

<0.03 

<0.02 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

ENVIRONMENTAL RESEARCH GROUP, INC. 



DNR #5916 1/31/80 

alpha BHC 

beta BHC 

gainma BHC (lindane) 

delta BHC 

toxaphene 

A,^59 
#1 North 

Ditch Comp, 

O.Al 

0.18 

<0.05 

<0.13 

<0.1 

AAA2A60 
#2 Sea Wall 

<0.01 

<0.01 

<0.01 

<0.01 

<0.1 

PCB 12A2 (Arochlor 12A2) 

PCB 125A (Arochlor 125A) 

PCB 1260 (Arochlor 1260) 

<0.15 c^/e 

1.5 

<0.38 

<0.05 a 

<0.10 U 

<0.15 

Additional Pollutants 

toluldine 

dioxane 

dimethyl dioxane 

mesitylene 

carbazole picolines 

quinoline 

thlophene 

thiazole 

toluene diamine 

chlorobenzidine 

2,3-dimethy.lphenol 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.21 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ENVIRONMENTAL RESEARCH GROUP, INC. 



DNR //5916 1/31/80 

xylene 

deuterated anthracene 

beta endosulfan 

basalin 

AA42459 
ill North 

Ditch Comp. 

0.84 

ND 

<0.03 

0.06 

AA42460 
112 Sea Wall 

ND 

ND 

<0.01 

<0.01 

Metals 

A1 

Sb 

As 

Be 

Cd 

Cr+^ 

T-Cr 

Co 

Cu 

Pb 

Hg 

Ni 

Se 

Ag 

SO^ 

a s 
Zn 

CN~ 

8.3 

<0.050 

<0.5 yg/1 

<0.003 

<0.003 

<0.010 

0.096 

0.011 

0.20 

0.13 

0.0742 

0.089 

2.6 Mg/1 

0.017 

540 

0.11 

0.097 

0.94 

4.4 

<0.050 

<0.5 iig/l 

<0.003 

<0.003 

<0.010 

0.011 

<0.005 

0.021 

0.043 

0.0008 

0.011 

1.0 )jg/l 

<0.003 

57 

0.01 

0.031 

0.02 
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DNR //5916 1/31/80 

Priority Pollutants, 
Pesticides, and PCBs 

B acenaphthene 

V acrolein 

V acrylonltrlle 

V benzene 

B benzidine 

V carbon tetrachloride 
(tetrachloromethane) 

V chlorobenzene 

B 1,2,4-trichlorobenzene 

B hexachlorobenzene 

V 1,2-dichloroethane 

V 1,1,1-trlchloroethane 

B hexachloroethane 

V 1,1-dlchloroethane 

V 1,1,2-trichloroethane 

V 1,1,2,2-tetrachloroethane 

V chloroethane 

B bls(chloromethyl)ether 

B bis(2-chloroethyl)ether 

B 2-chloroethyl vinyl ether 
(mixed) 

B 2-chloronaphthalene 

A 2,A,6-trichlorophenol 

p-chloro-m-cresol A 

V 

A 

D 

chloroform (trichloro-
me thane) 

2-clilorophcnol 

1,2-dlchlorobenzene 

AA42497 
//3 

0.61 

ND 

ND 

0.42 

ND 

ND 

ND 

ND 

ND 

0.01 

0.22 

ND 

0.016 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.014 

0.15 

0.08 

AA42498 
//4 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.011 

ND 

ND 

0.011 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
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V 

# 

DNR 1(5916 1/31/80 

1.3-dlchlorobenzene 

1.4-dtchlorobenzene 

3,A-dlchlorobenzidlne 

1.1-dichloroethylene 

1.2-trans-dlchloroethylene 

2,4-dichlorophenoi 

1.2-dlchloropropane 

1.3-dlchloropropene 

2,A-dlraethylphenol 

2.4-dlnitrotoluene 

2,6-dinitrotoluene 

1,2-dtphenyIhydrazine 

ethylbenzene 

fluoranthene 

4-chlorophenyl phenyl ester 

4-bromophenyl phenyl ester 

bis(2-chlorolsopropyl)ether 

bis(2-chloroethoxy)methane 

methylene chloride 
(dichlororaethane) 

methyl chloride 
(chloromethane) 

methyl bromide 
(bromomethane) 

bromoform (tribromomethane) 

dlchlorobromomethane 

trichlorofluoromethane 

dichlorodlf luorometliatjo 

Su.lo -
AA42497 

1(3 
ND 

ND 

. ND 

ND 

ND 

0.14 

ND 

ND 

6.8 

ND 

ND 

ND 

ND 

2.3 

ND 

ND 

ND 

ND 

0.028 

ND 

ND 

ND 

ND 

ND 

ND 

AA42498 
//4 

ND 

ND 

ND 

ND 

ND 

ND 

0.01 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ENVIRONMENTAL RESEARCH GROUP, INC. 



B 

B 

B 

B 

A 

A 

A 

B 

B 

B 

A 

B 

i 
B 

B 

B 

B 

B 

B 

DNR 115916 1/31/80 

chlorodibromonie thane 

hexachlorobutadlene 

hexachlorocyclopentadiene 

isophorone 

nitrobenzene 

naphthalene 

2-nitrophenol 

4-nitrophenol 

2,A~dinitrophenol 

4,6-dinitro-o-cresol 

N-nitrosodimethylamine 

N-nitrosodiphenylamina 

N-nitrosodi-n-propylamine 

pentachlorophenol 

phenol 

bis(2-ethylhexyl)phthalate 

butyl benzyl phthalate 

dl-n-butyl phthalate 

dl-n-octyl phthalate 

diethyl phthalate 

dimethyl phthalate 

I,2-benzanthracene 
(benzo(a)anthracene) 

ben2o(a)pyrene 
(3,V(-benzopyrene) 

3,4-benzofluoranthene 
(benzo(b)fluoranthene) 

II,l2-benzofluoranthene 
(benzo(k)flooranthone) 

AA42497 
//3 

ND 

ND 

ND 

ND 

ND 

10.0 

1.0 

ND 

ND 

ND 

ND 

ND 

ND 

12.0 

1.6 

ND 

ND 

ND 

ND 

ND 

ND 

1.9 

0.70 

ND 

2.3 

AA42498 
//4 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.01 

ND 

ND 

ND 

0.01 

ND 

ND 

ND 

ND 

ND 

ENVIRONMENTAL RESEARCH GROUP. INC. 



DNR #5916 1/31/80 

B chrysene 

B acenaphthylone 

B 1,12-benzoperylGne 
(benzo(g,h,i)perylene) 

B fluorene 

B phenanthrene 

B 1,2,5,6-dibenzanthracene 
(dlbenzo(a,h)anthracene) 

B lndeno(l,2,3-c,d)pyrene 
(2,3-o-phenylene pyrene) 

B pyrene 

V tetrachloroethylene 

V toluene 

V trichloroethylene 

V vinyl chloride 
(chloroethylene) 

Pesticides 

aldrin 

dieldrin 

chlordane (technical mix
ture and metabolites) 

4,^'-DDT 

^,A'-DDE (p,p*-DDT) 

A,A'-DDD (p,p'-TDli) 

aIpha endosu1fan 

endrin 

heptachlor 

heptaclilor epoxide 

S w-t? sai^-fac< 

AAA2497 
#3 

1.3 

ND 

13.0 

3.5 

9.1 

0.04 

16.0 

2.1 

ND 

0.14 

0.015 

ND 

<0.25 

<0.04 

<0.01 

<0.70 

<0.30 

<0.70 

<0.38 

<0.03 

0.53 

0.57 

AA42498 
#4 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

ENVIRONMENTAL RESEARCH GROUP, INC. 



DNR #5916 1/31/80 
4 

alijha BHC 

beta BHC 

ganuiia BHC (lindane) 

delta BHC 

toxaphene 

5uU a cf! 

AAA2A97 
if 3 

<0.07 

<0.21 

<0,20 

<0.10 

<0.1 

AA42/498 
ifh 

<0.01 

<0.01 

<0.01 

<0.01 

<0.1 

PCB 1242 (Arochlor 1242) 

PCB 1254 (Arochlor 1254) 

PCB 1260 (Arochlor 1260) 

<0.15 uj/-^ 

1.5 

<0.38 (^/j^ 

<0.05 

<0.10 tfy// 

<0.15,^// 

Additional Pollutants 

toluidine | ND ND 

dioxane ND ND 

dimethyl dioxane ND ND 

mesitylene ND ND 

carbazole 0.938 ND 

picolines ND ND 

quinoline 0.655 ND 

thiophene ND ND 

thiazole ND ND 

toluene diamine ND ND 

chlorobenzidine ND ND 

ENVIRONMENTAL RESEARCH GROUP, INC. 



DNR #5916 1/31/80 

styrene 

2,3-climethylphenol 

beta endosulfan 

basalin 

AAA2A97 
#3 

0.04 

10.0 

<0.49 

<0.55 

AA42498 
/M 

ND 

ND 

<0.01 

<0.03 

Metals 

A1 

Sb 

As 

Be 

Cd 

T-Cr 

Co 

Cu 

Pb 

Hg 

Ni 

Se 

Ag 

^°4 
s s 

Zn 

ON" 

5.5 

<0.050 

12 Kg/1 

<0.003 

0.003 

0.031 

0.15 

0.040 

0.38 

0.55 

3.0 

0.77 

<1.0 

0.10 

3300 

3.0 

0.41 

1.9 

4.5 

<0.050 

12 Kg/1 

<0.003 

<0.003 

0.012 

0.063 

<0.005 

0.072 

0.19 

0.0007 

0.015 

6.5 

0.009 

950 

0.06 

0.18 

0.08 

ENVIRONMENTAL RESEARCH GROUP, INC. 



.DI^R //5916 1/31/80 

The detection limit for all parameters shown as ND (non-detectable) is 0.01 
milligrams per liter. 

A = acid B = base V = volatile 

ENVIRONMENTAL RESEARCH GROUP, INC. 



» ^. ( 2 . i». Y 
DRAFT 

Hazardous Waste Disposal Site Samples 
Organic Chemical Extraction Procedures 

February 1980 

1.0 Introduction 

1.1 Investigation of Hazardous Waste Disposal Sites (HWDS) requires the 
analysis of potentially hazardous and complex samples. High concen-' 
trations, potentially reactive species, extremely toxic substances, 
and/or carcinogenic materials may present serious sample preparation 
difficulties. The following procedures provide a reliable, well de
fined and safe procedure for preparation of routine HWDS samples for 
the detailed analysis of organic contaminants. 

2.0 Summary of Method 

2.1 Sample phases that were separated by centrifuging are extracted and/or 
diluted for analysis by conventional analytical techniques. 

2.2 Solid phases are extracted with water first to remove highly polar 
and/or water soluble materials from the sample. The water is then 
extracted with organic solvents to recover extractable organics. 

2.3 All extract concentrations are initially adjusted to 5 ml. 6C/FID 
screening is used to adjust the extract concentration to safe levels. 

3.0 Limitations 

3.1 Every sample type could not be tested in the development of this 
procedure. We recognize that some samples may require special 
handling and treatment to obtain acceptable results. 

3.2 The heterogenity of samples often will limit the precision of these 
extraction procedures. 

3.3 Large concentrations of organics will interfer with chemicals of 
lower levels and the detection limits may be increased substantially. 

3.4 The nominal detection limits for analysis of these extracts by GC/MS 
are 2.5 to 5 mg/1 (5 mg/kg). 

4.0 Apparatus 

4.1 Balance: 0.01 g sensitivity 

4.2 Graduated cylinders; 10, 25 and 50 ml 

4.3 Shaker flask - 250 ml Erlenmeyer with ground glass joint and fitted 
with ground glass or teflon stopper. 

4.4 International Centrifuge, Model FXD with explosion proof motor for 
Class 1, group D Location - or equivalent. 



4.5 Centrifuge bottles - 200 ml. 

4.6 Kerr: AG 802, clear gla^s, screw-neck finish, wide mouthed round jars. 
(Available from VWR Scientific, Catalog # 16194-063); fitted with teflon 
liner. 

4.7 Automatic pipetting device - pipet-aid or equivalent. 

4.8 Burrell Model 75 Wrist-Action Shaker - or equivalent. 

4.9 100 mm glass funnels 

4.10 ColorpHast indicator sticks (1 - 14) - or equivalent. 

4.11 Glass-wool which has been extracted with methylene chloride. 

4.12 Separatory Funnels with teflon stopcocks; 60, 125 and 250 ml. 
t 

4.13 Sample vials - 3 dram glass with teflon lined screw caps. 

4.14 Sample vials - 2 ml glass with teflon lined septum and screw-on 
or crimp seal caps. 

4.15 Graduated beakers - 50, 100 and 250 ml glass beakers graduated every 
10 ml. 

4.16 Glass stirring rods 

4.18 Metal spatula 

4.19 Roto-evaporator and accessories for concentrating to 5 ml. 

4.20 Disposable capillary pipettes 

4.21 40 ml VOA bottles with teflon backed silicone septum caps. 

4.22 Syringe: 50 ul 

4.23 Disposable pipettes; 1, 10, and 20 ml 

5.0 Reagents 

5.1 Anhydrous Na2S0^, baked overnight at 260°C 

5.2 Methylene Chloride (pesticide analysis grade) 

5.3 Acetone (pesticide analysis grade) 

5.4 Blank Water (Millipore or equivalent) 

5.5 6N H2S0^' 

5.6 6N NaOII 

5.7 Methanol (pesticide analysis grade) 



6.0 Determination of "Dry" Weight for SoTId Phases (Optional) 

6.1 If solid phases contain substantial amounts of liquid organics (oils 
for example), "dry" weight may be meaningless and determination of 
"dry" weight may be dangerous. This procedure, however, estimates 
"dry" weight. 

6.2 Remove approximately 1,0 g of material and place on a tared disposable 
aluminum pan. Weigh the material added and dry at 105°C for 1 hour. 
Desiccate until cool and reweigh. The percent dry solids is determined 
as: 

»dry solids ̂  

CAUTION: The oven must be explosion proof and vented adequately to 
prevent fumes from entering the laboratory. 

7.0 Extraction of Solid Phase 

7.1 Aqueous Extraction of Solid Phase. 

7.1.1 Weigh 20 grams of the wet solid into a shaker flask. 

7.1.2 Add 40 ml blank water to flask. Stopper and shake on wrist-
action shaker for 30 min. 

7.1.3 Remove flask from shaker and allow contents to settle for 
3-5 minutes. Use a pipette to transfer the liquid and sus
pended particles to a large centrifuge bottle. Record the pH 
of the liquid from each extraction. 

7.1.4 Repeat steps 7.1.2 and 7.1.3 combining the extracts. After 
three extractions, if the pH of the last extract is between 
5 and 9, proceed to 7.1.5, otherwise continue the extraction. 
If the pH is not in this range after 6 extractions, stop extraction 
and continue to 7.1.5. 

7.1.5 Centrifuge the liquid and suspended solid at 2000 RPM for 5-10 
minutes. Very fine particles may require longer centrifuging. 

7.1.6 Pipette the clear liquid from the centrifuge bottle into a 
beaker. 

7.1.7 Record the total volume of water recovered. Calculate the Z 
solvent Recovery (eq. 2). .In this case the solvent is water. 

= « solvent Recovery (eq. 2) 

7.1.8 Pour the water thru a glass wool plug into a 250 ml (or larger, 
•if necessary) separatory funnel. Extract the total volume of 
aqueous extract as in section 8. 



7.1.9 Additional extracts generated from this aqueous extract are 
designated "Haz. Solid". 

7.2 Organic Extraction of the Solid 

7.2.1 Use 4-10 ml portions of acetone to return the fines in the 
centrifuge tube obtained in step 7.1.6 to the shaker flask. 

7.2.2 Shake for 30 minutes on a wrist-action shaker. Use a pipette 
to transfer the acetone to a centrifuge bottle. 

7.2.3 Centrifuge at 2000 RPM for 5 minutes. Pipette the acetone 
into a beaker. 

7.2.4 Use 4-10 ml portions of methylene chloride to return the fines 
to a shaker flask. A spatula may be necessary for a complete 
transferral. 

7.2.5 Shake for 30 minutes. Pipette the methylene chloride into 
the same beaker as the acetone. 

7.2.6 Add 40 ml mehtylene chloride to the shaker flask. Repeat 
step 7.2.5. 

7.2.7 Record total volume of solvent used. Calculate the % solvent 
recovery using eq. 2. 

7.2.8 Transfer the organic extract to a separatory funnel and back 
extract three times with 25 ml portions of water to remove the 
acetone. 

7.2.9 Dry the organic extract by pouring through anhydrous Na2S0,. 
This is easily done by placing a glass wool plug in a gfass 
funnel, filling the funnel with Na^SO. and rinsing with about 
50 ml of methylene chloride. Collect and discard the rinse 
then pour the sample extract through the Na2S0^. Wash the 
NapSO^ again to remove any left over organics and combine the 
wash and extract. 

7.2.10 This extract is designated "Haz. Solids - Organic". Concentrate 
the extract to 5.0 ml as described in section 11. 

3.0 Extraction of the Aqueous Phase (and Aqueous Extract of Solid) 

8.1 The a-jeous phase and the water extract of the solid are extracted 
separately and each extract is kep't separate. 

8.2 Extract 20 ml of the aqueous phase of the sample in a 60 ml separatory 
funnel. Extract all of the water extract of the solid in a 250 ml 
(or larger, if necessary) separatory funnel. 



8.3 the pH to greater than 12 with 6N NaOH. Extract with 3-10 ml 
portions methylene chloride. Combine methylene chloride extracts 
and calculate the percent recovery of the solvent. This methylene 
chloride contains the base and neutral extractable organics and the 
water contains the acid extractable organics. Dry this extract as 
described in section 7.2.9. Designate the aqueous phase extract 
"Haz. Aqueous - B/N" and concentrate to 5.0 ml as described in section 
11. Designate the extract "Haz.-Solid-B/N" if from the aqueous 
extraction of the solid phase. 

8.4 Adjust the pH to less than 2 with 6N H^SO,. Extract with 3-10 ml 
portions of methylene chloride. Combine the methylene chloride 
extracts and calculate the percent recovery of the solvent. The 
solvent contains the acid extractable organics. Dry this extract 
as described in section 7.2.9. Designate the aqueous phase extract 
"Haz. - Aqueous - Acids" and concentrate to 5.0 ml as described in 
section 11. Designate the extract "Haz. - Solid - Acids" if from 
the aqueous extraction of the solid phase. 

9.0 Preparation of Non-aqueous Liquid Phase 

9.1 Non-aqueous phases are diluted by 1000 for the first analytical 
screening. Dilute 0.05 ml of sample to 50 ml with methylene 
chloride (or acetone, if necessary) followed by a serial dilution 
of 1 ml to 10 ml. This dilution is designated "Haz. - Nonaqueous-
Org". If more than one non-aqueous phase is present, label each phase 
numerically, assigning the uppermost non-aqueous phase as 1. 

10.0 Preparation of Volatile Organics Fraction 

10.1 Aqueous phases are diluted by adding 1 ml of sample to a 40 ml VOA" 
bottle. Fill the bottle with blank water and cap with no air space. 
Calculate the dilution based upon the total measured volume of the 
VOA bottle. Prepare in duplicate and designate "Haz.-Aqueous-VOA". 

10.2 Non-aqueous liquid phases are prepared by diluting 1 ml of the phase 
to 10 ml with methanol. With a syringe add 50 ul of this diluted 
sample to a VOA bottle filled with blank water. The dilution is 
approximately 1 to 8000. Designate these samples as "Haz.-Non-
aqueous-VOA" and prepare in duplicate. As in section 9.1 label 
each phase numerically from the top down. 

11.0 Sample Extract Concentration Procedures 

11.1 Transfer the organic extracts to'individual special rotary evaporating 
flasks with graduated receivers. 

11.2 Concentrate to 5.0 ml in a w;atcr bath at AO'C using a filtered 
vacuum line for the -otary evaporator hook up. 

11.3 Tranfer the extracts to sample vials and cap. Label and set aside 
for analysis. 



0 Additional Sample Concentration Adjustments 

12.1 All extract and dilution fractions (excepting VGA's) reference 
5.0 ml final volume. All solvent extracts and dilutions (excepting 
VGA's) should be screened by GC/FID to determine if additional 
dilution or concentration is necessary. Nominal GC/FID responses 
indicating less than 1 ug/ul (1000 ppm) should be attained prior 
to GC/MS analysis. 

12.2 Dilute or concentrate extracts as necessary. Record dilution 
factors accurately as the % solution. 

% solution = (ml of sample extract used/ml final dilution volume) x ICQ 

13.0 Calculations 

,,00 eq. 1 

13.1 Dry Solids - Optional 

Dry Sol ids = 

13.2 Solvent Recovery 

» Solvent Recovered = ""^^ou'so^venrSser' « ' 
13.3 Concentration in Solid 

A rUS-i y uq lO^ul 5 ml 100 % _ uq component 
lo3ng * 20 g * % Solution g wet solid 

A - concentration in ng/ul, of a component in the 5.0 ml fraction or in 
a dilution 

13.4 Concentration in Aqueous Liquid 

3 B Y uq y 10 ul 5.0 ml 100 % _ ug component 
^uT^ lO^ng ^ % Solution ~ ml aqueous liquid 

B - concentration in ng/ul, of a component in the 5 ml extract or in a 
dilution 

13.5 Concentration in Non-aqueous Liquid 

C (TI^) X -^5— X x 5 ml X -? •"]- X 100 % = uq component 
10-^ng "" 0.05 ml ' % Solution ml of non

aqueous liq. 

C - concentration in ng/ul, of a component in the 5 ml extract or in a 
dilution 



Flow Chart Aqueous Phase 

Aqueous Phase 

Adjust p 1 to > 12 

Extract with CH2C12 

Organic layer 

Haz-aqueous-BN 

Aqueous layer 

Adjust pH < 2 

Extract with 
CH2C12 

Haz-aqueous-Acid 

Dilute with H2O 

Haz-aqueous-VOA 



How Chart Non-aqueous Phase 

D^^ute^:lflOO 
with CH2C12 

Non-aqueous Phase 

Dilute above 
1/10 with CH2CI2 

Dilute with CH-OH 
1:10 

Dilute 1:800 
with H2O 

Non-aqueous-organics 

Non-aqueous-VOA 



Flew Chart Solid Phaoa 

Solid Phase 

Extract with H2O 

Aqueous extract 

I ' 
Adjust pH to > 12 

Extract with CH2CI2 

Organic layer 
I 
I 
I 
I 

Aqueous layer 

Adjust pH < 2 

Extract with CH2CI2 

Solid phase 

Extract with acetone 

Extract with CH2CI2 

Combine organic extracts 

Hax-solid-BN Haz-solid-acid Haz-solid-organics 

V , 



Conc='n*T?ticn in Mon-Aqueous VGA 

n rIlSL\ .. 1000 <^1 « uq „ 10 ml „ VGA bottle volume „ lOO'i _ ug comDco-
" ^ur * "nil • IGOO ng * "Tlnr * 0.050 ml * % Solution " mi non-

aqueous 
phase 

D - concentration, in of a component in the VGA dilution 

(ng/ul = ug/1 (measured) x 100) 

13.8 Concentration in Aqueous VGA 

c y 1000 ul ug VGA bottle vol (ml) 100% _ ug component 
^ul' ml ^ 1000 ng Tmi % Solution ' ml aqueous phase 

E - concentration, in of a component in the VGA dilution 

(ng/ul = ug/1 (measured) x TOGO) 

14.0 Precision and Accuracy 

No data are yet available. 
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.-I- INTRODUCTION 
» * 
On 6 August 1979 the Detroit District Engineer approved a permit which authorized 
the Federal Marine Terminal Inc. (FMT) to construct a marine facility in 
Riverview, Michigan. The facility construction Would include extensive dredging 
and filling in the Detroit River. 

On 5 November 1979, Corps of Engineers construction inspectors while performing 
a routine inspection of the authorized project, noted that the surface water 
and sub-surface soils were of a character that t^arranted investigation. Further 
inspection of the site revealed that stainless steel drums, bottles and other 
containers had been unearthed at the site, thus suggesting a hazardous condition. 
Michigan Department of Natural Resources (MDNR) and the U.S. Environmental 
Protection Agency (U.S. EPA) were notified and these agencies commenced site 
sampling, while the Corps of Engineers monitored all sampling. 

A review of the regional geology, the data found in various documents in the 
permit file, and inspection of the site indicates that approximately 10-15 ft. 
of fill covers the original land surface. The native sandy soil and swamp 
materials overlay a regional lake bed clay approximately 60 ft. thick, which 
rests on bedrock. In places, some gravel is present betxjeen the clay and 
bedrock. Bedrock is a weathered, fractured limestone and/or dolomite and has 
sufficient permeability to serve as an aquifer. The fill material is composed 
of sandy, silty clay and industrial waste of many types. The fill is not 
homogeneous; the different materials appear to have been dumped at random over 
the years in different places. 

Water samples from the site verify the lack of homogeneity. Closely spaced 
samples often had quite different analyses. While the samples do not present 
a clear picture of the contamination, they do confirm that heavy metals and 
organic pollutants are present in substantial amounts. 

SA report by Dames and Moore, a consulting firm retained by BASF Wyandotte, 
presents an assessment of groundwater conditions on site. They conclude that 
groundwater moves across the site from west to east and into the Detroit River. 
Their test results indicate that the fill is relatively impermeable and they 
calculated the seepage rate to the river as 1.5 x 10"^ OWS-

However, visual inspection of test pits dug during a later study found evidence 
of many permeability channels within the inhomogeneous fill. The nature of 
flow into these pits gave the impression of some relatively free flow occurring 
in the fill. The site is not sealed from the river in any known way, and 
construction activities at the site may have promoted increased seepage to the 
Detroit River. 

At the recommendation of the General Regulatory Branch, the Detroit District 
Engineer approved the formation of an interdisciplinary study team to evaluate 
the possible/probable environmental problems associated with the site construction. 
The primary objectives of the study group were to: 

fi 



ri^protective measures required 
LV W 

1. Determine interi^protective measures required ̂ ^the site, if any, pending 
"continued constructii 

2, Determine protective measures necessary to maintain environmental quality 
should the site be abandoned. 

3. Identify alternatives for long range solution of the containment and/or 
disposal of the contaminated materials. 

II- METHODS OF STUDY 

The interdisciplinary study team was comprised of individuals from both the 
Corps of EnRineers and the Michigan Department of Natural Resources Q-roNR), 
possessing expertise in biology, environmental chemistry, geology, and hydrology. 

Evaluation of the known and potential environmental problems associated with 
the site was accomplished primarily by reviewing existing environmental reports, 
soil, sediment and water analyses, aerial photographs and other data gathered 
prior and subsequent to the start-up of construction and the discovery of the 
hazardous substance problem at the site. Individual review of materials was 
accomplished by group members, with group discussions taking place on 27 March 
and 2 April 1980, at Corps and IffiNR offices, respectively. 

III. DISCUSSION 

Review and analysis of the various study results conducted on the FMT site has 
conclusively demonstrated that subsurface and surface water quality at the 
site is extremely poor as a result of the disposal of hazardous substances at 
the site. This is further supported by the most recent investigation of sub
surface water quality conducted by Applied Enviornmental Research in February 
1980, under contract to FMT. 

Table 1 provides a summary of the subsurface water chemistry at the FMT site 
with a comparison with existing wastewater and drinking water criteria, along 
with criteria which affords protection to aquatic life. In addition, an 
analysis of \jater samples for organic chemicals at the site has revealed the 
presence of 30 organic chemicals on the U.S. EPA's list of Priority Pollutants. 
Table 2 provides a summary of organic chemicals detected at the FMT site 
including a comparison with the U.S. EPA criteria. In addition to those 
priority pollutants noted in Table 2, polyglycolethers (polyols) were observed 
to constitute the major portion of the sample taken from the north ditch, 
while high levels of PCB's (40 mg/1) were also detected in groundwater samples 
collected at the site (Applied Environmental Research, 9 November 1979). 

The movement of groundwater at the site is not well defined. Input of water 
to the site could be from infiltration of precipitation, inflow of groundwater 
from adjacent areas, or vertical leakage from the bedrock. The bedrock is 
known to be artesian, although the actual level of the piezometric surface is 
not known. Test borings into bedrock from an early study were not properly 
plugged and may allow vertical leakage out of or into the fill. 



The water levels rep(^|ted in the observation wells on^^te are difficult to 
"understand in relatid^^o the surrounding geology, ho^P&.er, the data shows that 
S gradient does exist that should result in groundwater flow from the fill to 
adjoining surface waters. While the presence of contaminated groundwater on 
the site does not prove that it is polluting the river, it is logical to assume 
that it is seeping into the river. The high water table on site appears to be 
somewhat anamolous, and investigation of the possible sources is warranted. 

The apparent slow rate of seepage of contaminated groundwater into the Detroit 
River and the high rate of dilution at the land-water interface precludes the 
direct detection and/or measurement of contaminants entering the Detroit River. 
There is data that shows higher levels of some contaminants in sediments down
stream of the site than upstream. However, there are a variety of uncontrolled 
factors that may influence this result. 

In particular, a significant amount of mercury is found in sediments immediately 
downstream of the FMT bulkhead. It was not detected upstream at the Firestone 
Plant site. The situation is illustrated in Table 3. An area of fill where 
water samples also show high levels of mercury is outlined in Figure 1. The 
relationship between these occurrences of mercury is suggestive, although the 
actual mechanism and chemistry involved is not established. 

A review of the unfinished shoreline as it relates to potential hydrological, 
erosional and sedimentation problems was examined by the study group. This 
review disclosed that the partial construction of the bulkl^ead at the shoreline 
does not appear to have significantly altered flow characteristics along the 
shoreline or accelerated the erosional processes at the site. However, the 
exposed land-water interface represents a continued source of contaminated fill 
material into the Detroit River. During a site inspection by study group members 
on 27 March 1980, contaminated surface waters were observed running off the 
northeast corner of the site into a storm sewer adjacent to the Detroit River. 

IV. CONCLUSIONS 

It is the opinion of the members of this study group that efforts are warranted 
to eliminate the continued introduction of highly toxic materials into the 
Detroit River, via groundwater seepage, overland runoff, and shoreline erosion 
from the FMT site. It is felt that the construction of an impermeable seal 
between the contaminated materials and the Detroit River offers the best interim 
solution to restrict/retard the movement of toxic materials into the Detroit 
River. 

As an interim containment measure construction of a clay bentonite trench around 
the FMT site, as originally proposed by the Corps and approved by MDNR, will 
decrease the transport of toxic materials into the Detroit River for a yet 
undefined time . However, the actual effectiveness of the trench cannot be 
determined until the characteristics of groundwater movement at the site are 
more definitely known, it is realized that this containment measure may not 
be the long-term solution to the problem and that placement of the bentonite 
trench may aggravate the associated problems of surface ponding and runoff. 
Resolution of the overall problem remains contingent on the chemical character 
of the leachate, the source of groundwater recharge, and the ultimate usage of 
the site. 



The projected plans f^^the terminal may be adaptable^^ an overall solution 
which could include extending the foundation for the perimeter roadway into 
the underlying clay and constructing it as a wide, compacted clay fill to 
grade and capping of the site with a combination of roadways, parking lots and 
warehouses. However, such a decision is contingent of FMT continuing construction/ 
on the site- Should the site be abandoned, construction of the clay bentohite T 
trench is still deemed necessary as an interim solution. 

Excavation of the entire fill covering the site and its removal to a hazardous 
waste landfill would be a more ultimate solution. This would involve transport 
of saturated materials and require containment of the water drainage during 
transport. Also, the site would probably require dewatering during excavation, 
and this water would require treatment before discharge to meet the effluent 
standards set by MDNR Water Quality Division. The disposition of the old survey 
borings," especially those reaching bedrock, may be critical if they are found 
to be leaking and recharging the groundwater on site. Also, if contaminants are 
shown to have penetrated the underlying clay, excavation below the original land 
surface may be required. This could extend to below river level. Another 
consideration to be explored by groundwater mapping is the present groundwater 
flow into the site to determine what conditions would be encountered during 
excavation. 

V. RECOMMENDATIONS 

Based on overall considerations given to the site it is recommended that; 

1. Construction of the originally proposed bentonite trench be accomplished 
should the site be abandoned. Collected contaminated water must meet MDNR 
water quality effluent limitations before discharge. 

2. Consideration be given to the feasibility of incorporating both the bentonite 
trench and the clay roadway foundation (proposed by FMT) to accomplish the 
desired degree of containment. This alternative should be considered if con
struction is .continued on the site. 

t 3. The feasibility of disposing the material off-site at an approved hazardous 
waste site in accordance with Act 64 be evaluated as a long-term solution if it 

determined that on-site containment represents only a temporary measure. 

4. The contaminated bank material be stabilized (i.e., rip-rapped and isolated 
from the river) should the site be abandoned. In addition, a small dike should 
be constructed around the northeast corner of the site to temporarily contain 
the run-off of contaminated surface water. 

5. The inter-relationship of waters in the river, the fill, and the bedrock 
be determined in order to properly assess both the usefulness of the clay 
bentonite trench, and any long-term solution. This would require a bedrock 
observation well on-site. Drilling should also include a program of vertidally 

f 



spaced sediment samplj^to determine the degree of pei^tration of contaminants 
into the underlying A water sample from the be^^ck should be obtained 
u'pbn completion. The drilling and sampling method must be designed to insure 
against cross contamination. A proposed work plan including detailed drilling 
and sampling procedures should be submitted to the DNR for review and approval 
before any work is done at this site. In addition it is recommended that a 
qualified experienced groundwater consultant be retained to design and direct 
all work relating to the hydrogeology at the site. 

The information gathered from such a program would assist in assessing the 
long-term effectiveness of the containment wall, and also determine if there 
are unknown hydrogeologic characteristics of the site that would affect 
foundations or other structures to be built. 



S'/<q/^C) 
Bob Tucker, Biologist, General Reg- Branch 
Corps of Engineers 

ZL 
Frank Snitz, Enviroj^ental Chemis 
Enviror.nental Re^(^>n:ces Branch 
Corps of Engineers 

I "f 15'' 
Bob Elkin, Geologist, G.L. 
Hydraulics and Hydrology Branch 
Corps of Engineers 

/ Land 
iderlaan. Biologist 

?esource Programs Division 
Mich". Dept. of Natural Resources 

Bob Curry, Geologist, Resource Recovery 
Mich. Dept. of Natural Re^urces 

SZ/ZU-.. f^/s—/S 
Bill Fryer, Geoltjg^st, Geological Survey Divn. 
Mich. Dept. of Natural Resources /•\ 
Dave Bechler, Geologist, Geological Survey Divn. 
Mich. Dept. of Natural Resources 



u. s. G. c. 
January 31, 1980 

Federal Marine Terminal Site 

1-1 

• i •.. 

1-2 2-1 
2-2 

+ 2-3 3-1 4-1 5-1 

pH 7. 0 6. 9 6. 8 7. 3 8. 6 8. 8 7. 5 f-c'. 
f" 

i 

Cyanide, Total 345. . <0. 1 5. 8 CO. 1 390. 397. 280. 

G^se h Oil 27, 400 ' 12, 0 380. 0 9. 2 24,000 12,100 19, 300 

M. B. A. S. 3. < 0. 1 1. <0. 1 20. 4. 3. — 

Aluminum 6,900 2. 5 10,400 5. 1 10, 400 7, 100 6, 300 T"' 
Cadmium 

* 
39. • <0. 1 2. <0.1 28. 12. 12 

Chromium, Total 205 . -^0. 01 <10 zO. 01 102 90 115 

•^d 600 ' <0. 01 9. CO. 01 157. 410. - 270. 

Mercury <0. 001 <0. 001 0. 31 CO. 001 3. 2 0. 18 C. 11 iti. 

N^el 186 • <0. 01 13. O
 

• o
 

15 6. 123. 1S5. c-
Silver 14. <0. 01 2. <0. 01 12. 8. o / • -

Phenol/ Total <0.1 <0. 01 <0. 1 CO. 01 0. 012 <0. 01 < 0. 01 

All sediment results in mg/kgm dry weight, water samples in mg/1. , Cyan-.ce 
values in sediment as mg/kgm wot weight, water samples = 1-2, 2-2, a.nd 2-2, 
sediment siimples - 1-1, 2-1, 3-1, 4-1, and 5-1. 
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Table/.^fenmary of Subsurface Water Chemist^on Decefn^K2-13, 1979 at Felfcal Marine Terminals Site. 

Wayne County 
Federal Marine Data 

Range (mg/1) • Mean 
Wastcv/ater 

Limit fnig/l) 
Standard 
( mo/l) 

Aquatic Life 
(mq/1) 

PH 7.4-12.4 10.8 6.5-8.0 5-9 6.5-9.0 

COD 335-11800 3,990 600 

BOD 300-4900 3,030 300 
• 

TOG 66-7000 2,100 • i 

Grease and Oil 40-11,600 3,480 25 15 0.01 

MBAS 1-4000 385 • 

Total Solids 4900-197,000 52,300 2000 

Suspended Solids 10-3810 1,340 350 « 

Volatile Solids 560-101,000 19,200 
• 

Total Phosphorus (as P) <0.03-04.8 » 18.8 13 

Total Kjeldahl N • 4-300 82 

Ammonia <0.1-97.2 24.2 0.02 (un-icnized) 

Sulfate 240-4300 1600' 250 

Sulfide <1.0 <1.0 10 • 

Cyanide 
m 

<0.1-58.8 14.7 1.0 0.20 0.005 

Arsenic <0.05-0.30 0.10 0.1 0.05 0.10 

NS = No standard established as yet. 
» 

• S^ofz/LE.: A?Pneb -TTfJszjAiLV iw 



'f, * T^Dle/. Summary of Subsurface Water Wem^ istry onDecember 12-13, 19wat Federal Marine Terminals Site. 

Federal Marine Data 
Ranye (nig/l) ' Mean 

Wayne County 
Wastewater 

Limit (nin/1) 

Drinking Water 
Standard 
(my/l) 

Freshwater ' '-
Aquatic Life 

(r-.n/l) 

HEAVY METALS 

Cadmium <0.1-0.6 0.14 2.0 0.01 0.01 

Total Chromium 
A 

<0.1-0.9 0.34 5.0 0.05 0.10 

Chromium, 
hexavalent 

<0.1-0.4 0.17 3.0 

% 
A1urninurn 0.4-76 16.0 1.0 

Antimony <0.1-9.0 2.3 1.0 
' 

Beryl 1iurn <0.05 <0.05 0.01 MS 1.10 

Cobalt <0.01-2.4 0.73 NS 

Copper <0.1-2.4 0.66 2.0 1.0 0.05-0.10 

Lead 0.3-6.0 2.7 • • 1-0 0.05 

Mercury 0.01-2.5 0.870 0.002- 0.002 0.00005 

Nickel <0.01-5.3 1.0 3.0 NS . 0.10 

Selenium 0.06-0.55 0.27 1.0 0.010 0.025 

SiIver <0.1-0.0 0.27 0.05 0.05 

Zinc <0.1-2.9 0.94, 5.0 5.0 

(IS = No standard established as yet. 



Table a 
SuimiarT^of Organic Chemicals on the U.S. EPA 

Priority Pollutant List Hetectod in Subsurface Water 
Samples on December 12-13, 1979 at the Federal Marine Terminals Site 

ATI Values in P9/1 U.S. EPA Criteria* 

Freshwater Drinking 

Chemical 
Number of 
Locations Ranee Mean 

Aquatic 
24 hr. 
Avn. 

Life 
Maximum 
Limi t 

Water 

chlorofonm 7 5-44 16 500 1.200 2 

1-2-dichloro-
ethane 

3 50-340 175 3,900 8,000 0.7-7.0 

^il,?-dichloro-
propane 

3 86-195 135 920 2,100 200 

1,1,1-trichloro-
ethane 

6 9-104 
• 

30 5,300 12,000 15,700 

tetrachloro-
ethylene 

5 11-62 25 NA HA NA 

^^penzene 

toluene 

6 

2 

1-840 

550-2480 

157 

1515 

3,100 

2,300 

7,000 

• 5,200 

0.15-15 

17,400 

ethylbenzene 4 44-275 117 NA NA NA 

^^lorobenzene 2 13-1100 557 1,500 3,500 20 

2-chTorophenol 4 8-615 168 60 180 0.3 

2-nitrophenol 2 70-115 93 2,700 6,200 68.6 

phenol 13 15-3000 534 600 . 3,400 . 3,400 

2,4-dTinethyl -
^phenol 

8 5-465 109 38 84 NA 

2,4-dichloro-
phenol 

2 10-660 335 0.4 110 0.5 

trichlorophenoT 4 5-1010 270 52 150 NA 

p-chloro-m-cresol 4 15-145 75 NA NA NA 

f^PPLtc'b EM-OiecMMEijmL T2jE.S.£Atic.i4 / I96D 

0 



Tabic 2-(contiinucd} 

Suntnary. of Organic Chemicals on the U.S. EPA 
Priority Pollutant List Detected in Subsurface Water 

Samples on December 12-13, 1979 at the Federal Karine Terminals Site 

A11 Values in v 9/1 U.S. EPA Criteria* 

Freshwater 
Aquatic Life 

Drinking 
Water 

Chemi cal 
Number of 
Locati ons Ranoe Mean 

24 hr. 
Avq. 

Maximum 
Limit 

4-6-di ni tro-
o-cresol 

1 - 35 NA NA 12.8 

^fcpentechloro-
^^phenol 

9 80-1300 458 6.2 140 

4-hi trophenol 5 25-145 70 NA NA NA 

naptholene 12 40-27,000 3723 NA NA 143 

anthracene 10 90-13,300 2859 NA NA NA 

^ pyrene 6 • 230-10,500 3942 NA NA NA 

W acenaphthylene 7 170-4200 1071 NA .NA NA 

fluorene 6 75-2550 758 NA NA NA 

^chrysene 

acenephthene 

1 - 150 NA NA NA ^chrysene 

acenephthene 4 125-1450 579 110 240 20 

fluoranthene 2 1115-2445 . 1780 250 560 200 

dichlorobenzene 1 - 125 NA NA . NA 

di-n-octyl 
phthalate 

2 100-300 200 NA • MA 10,000 

^. 
dibutyl phthalate 1 - 160 . NA" NA 5,000 

*From U.S. EPA Water Quality Criteria. Federal Register, vol. -14, no. 52, 
p. 15926, March 15, 1979; Federal Register, vol. 44, no. 14-1,, p. 43660, -
July 25, 1979; Federal Register vol. 44, no. 191, p.56223, October 1, 1979. 

NA-No available information at this time. 
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BASF Pact Extended a Month Hennepin Exonerated 
BASF Wyandotte Corp. 

wiii have to wait another 
month or more (or 9 
permanent apeement for ita 
(111 project on Hennepin 
P)int. 

The Planning Commiarion 
and Township Administrator 
Lyn Johnson on Monday, 
bw. 10, recommended that 
the Township Board extend 
the temporary BASF fill 
agreement until Jaa 311960. 
trustees agreed. 

the nostoonement of a 

permanent GO contract with 
BASF occurred, Johnson 
said, because the Plan Conn 
mission needs added ttme to 
study the master fiU plan 
which was recently sub
mitted by Johnson, Johnson 
and Roy, Ann Arbor plan
ning consultants. 

i .> AUiH-< 
>AY. DECEMBER 7,1979 

By PAT ANDREWS 
Camera News Editor 

The discovery last weekend of probable 
toxic wastes, possibly including PCB and 
other carcinogens, on a Riverview construc
tion site near Grosse He's toll bridge, has 
created island concern over another dump 
site owned by the Wyandottatesed BASF 
chemical firm. 

Hennepin Point, a 269«cre site dotted with 
brine well craters, has a current dumiwg 
and fill project underway, supervised by the 
Department of Natural Resources and the 
Township of Grosse Ho* . ' 

An independent research firm. Applied 
Ehwiroimental Research of Ann Arbor, was 

hired this past year by the township and 
BASF to supervise the Hennepin project 

Dr. i^nald Tilion, an AER researcher, 
said this week that the Hennepin aRc showa 
no evidence that anything other than 
dredged or non-toxic materials have been 
dum^ or buried in prior years on the It^ 
mile long point. Random sampling was 
done, "hltoh said, and no toxics were 
discovered, he added. 
. "Hennepin is entirely different," stated 
Dr. Tilton, who has also been brought In as a 
consultant on the Riverview problem by that 
dty and Federal Marine Terminals, Inc., 

(See Hennepin, Page 2) 

Hennepin Point Has No Toxic Wastes, Experts Say 

! 

t 
^ t 

I 
(Continued from Pase 1) 

present owners of 
the contaminated property. 
The site was once owned by 
BASF and before that by 
Firestone Steel Products of 
Riverview. 

Dr. TUton said the 195QB 
and 60s in Michigan saw the 
dumping of toxic wastes as a 
very commonplace practloe. 

"Wetlands were often 
filled in without any perinits 
or data given out Look at the 

recent discov^es around 
the state like Hooker Chem
ical and now this one in 
Riverview," said Dr. TUton. 

The Hennepin site has 
been planned firom the very 
beginning, according to the 
research firm. Samples 
every material added to fUl 
(under the current project) 
in the craters and berm 
(slope) on the island have 
been taken. 

Dr. TUton calls the River
view discovery "un

fortunate," but only in one 
respect. 

"There are two ways to' 
look at it. If the marine firm 
not started construction and 
made the discovery, very 
possible poUutant seepage 
could have been the case in 
the years to come." 

Regarding the Riverview 
site, Dr. TUton stated his 
findings show "people in the 
area are not in danger at this 
time." TUton based his find
ings on the isolated nature of 

the site and (he rate of see
page into the nearby Detroit 
River. 

Richard Sides, Chief of the 
U.S. Army Corps of 
Engineers Surveillance-
Enforcement Section, con
ducted an Inflection of the 
site on Nov. 5 and made the 
initial discovery of the toxic 
waste burial. 

The inspection was carried 
out because the property 
owner. Federal Marine 
Terminals, had filed for a 

federal permit to hn»d a 
l,139-fi9ot ateei sheet bulk
head and a 30-foot pier. 

FoUowing ttie discovcsy by 
Sdes the DNR and the U.S. 
Environmental Protection 
Agency (EPA) was im
mediately notified. 

At a meeting in Lansing on 
Nov. 29, the DNR. EPA, the 
Corps and Marine Terminals . 

agreed the area would be 
sealed off with a S.ObOJtaot 
impervious clay-fiUed trench 
surrounding the entire work 
site. 

The trench will prevent 
groundwater from entering 
or leaving the contaminated 
area. 

Work on the project was 
aUowed to proceed this We^ 
following the construction of 
the barrier. 
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Federal Marine shuts down 
By ANNEMARIE SCHIAVI 

•BdJEFFZVGMONT 
Nawi-HaraU SiW/Wrltort 

Ooadnietiaa of Federal Marine Tenninaia 
[laRiv I been 

ninataaiiip-
indennitdy 

1" due to the predicted high cost of toxic 
chemical containment and lack of cooperation in 
the cleanup effort, said Gerrit Vreeken, general 
manager of the terminal. 

In a letter delivered Friday to Rivarview officiaia 
and the Michigan Department of Natural 
Reaourcea (DNR), Vreeken indicated all work la 
being cloaed down. He also asked (or "aaaiatance in 
tay way or form to solve the dilemma." 

"With the conditions encountered on the site, and 
Ae inconclusive position of the government and 
state agencies as to the responsibility for and the 
tolutiont to Iho contfiininstion ond tho Anoncind 
Aereof, leaves us no choice but A hall further 
spending," Vreeken wrote. 

VrMken Aid The News-Herald Friday he A atlU 
optimistic Aat Ae project will be finished, but the 
eompleUon daA will be set back "an undetermined 
amount of time." 

"You may have a terminal Aat wUl never he 
completed, but Aat la not Ae Inlentlon. The Aten-
lloo is A get a damn solution A It," said Vreeken. 

ConatructAn of the three-loot clay and bentoniA 

underground conAinment wall has been sApped,. 
alAough the DNR has earlier ordered iA com
pletion by Federal Marine Terminals. Vreeken said 
290 feet of Ae wall out of the 2,000 feet ordraed have 
been completed. 

He esUma Ad Ae coat of conAinment cf for A A bo 
between 22 A $2 million. 

Vreeken said Federal Marine Is seeking Ae 
lihlm , Oiuncial cooperation of "n 

determined that comi 
rties" and 

tion of Ae wall and other 
containment would weaken the company's 
bargaining position. Vreeken said A order A 
receive financial assistance from Aese responaibA 
patties, such groups may want technical Aput AA 
containment efforts. 

According A Vreeken, proceedAgs at Federal 
Marine Terminals are setting precedenA..A tiA 
recent identification of numerous Axic chemical 
dumping sites A Ae aUA AA A Ae first case A 
which Ae land A being redeveloped. 

According A Vreeken, BAhh' WyandotA Corp., 
which sold Ae land A Federal Marine last fall, A 
mainAimng lA earlier position of diacAiining 
responsibility. 

Robert Ihoma, direcAr of publA affairs Ar 
BASF reiterated Friday Aat "the Rivervlew siA 
was never used as a chemical dump. We sea no new 
daA Aat would AAcaA otherwise." 

However, Vreeken maAtaina BASF A raeponal-

"99 

tj|ggdsr?9 

Od 2 a|lS| 

kl'ivS 

' "5IHili 
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I 

•?! 

'Hi H 
ghsSv 8i 

styi 

ble for Ae probable chemical conlamAents on the 
alA. 

"If you fAd Ayers of chemlcaA, and wlA thoae 
Ayers you find bags wiA Michigan AlkaU and 
botUes WiA Michigan AlkaU on them," thA A-
Acates that Michigan AUali is responsAle for Ae 
chemical deposiA, said Vreeken. Michigan Alkali 
was the predecessor of WyandotA (3iemicaA, 
wMch was purchased by the internatioiAl firm, 
BASF, A l«70. 

When asked about Ae posaibAty of legal acUoo A 
obtain the cooperation of BASF Vreeken said, "It 
seems A be drifting that way. BA it's not our deep
est wAh. It's cheaper not A have a lawsuit." 

LAvid Haywood, chief of Ae Akes and sAeanA 
Avision of the DNR, uid earlier Aat Federal 
Marine coAd not abandon Ae siA. However, 
Vreeken said Ae Arminal has Ae legal right A 
rescind Ae land tilA and sue BASF for fraud w 
misrepresenution. 

"That would be Ae out," Vreeken said. 
He added that work A beAg sApped at least until 

resAA of water and ground analysis give a clearer 
picture of Ae extent of the groundwater contamin
ation. Water resAA are expected Jan. 4 from 
Applied Environmental Research A Ann Arbor. 
Soli sample resAA are expected Jan. IT. 

(iaa SHIPPING FUM-Pif* 2 A) 

AWAITING A VER
DICT—The cranes pic
tured are among Ae heavy 
equipment A be moved 
from Ae Federal Marine 
TermAsl ci 

I'fis onv" in RfriiiAi-a. 

for tale keeping. 

m:-'1 

GERRIT VREEKEN 
"It Aovea US nochoAe," 

Wcinted: 80's 
number one 
bundle of joy 

Good Umlng A not a quality usuaUy aaaocAtad 
WiA newborn babies, bA Ae one who manages "A 
beat Ae clock" and be Ae first A debA Downriver 
A 1980 wUl certainly be a celebrity. 

As In years past. The News-Herald Newapapera 
and local merchanA are teaming up A ensure As 
80's first baby ge A his or her just reword. 

To be eligible for Ae First Baby of the Year Coo-
test, Ae parenA of Ae child must live A The News-
Herald circuAUon area and the baby must be bdn 
A one of four local hospiAla—WyandotA General, 
Seaway, Riverside OsteopaAic or Outer Drive. 

The News-Herald coverage area Aclunea the 
AwnsAps of Ash. Berlm, Brownslowa, Huron and 
Grosae lie, and Flat Rock, Gibraltar, Rivervlew, 
Rockwood. SouA Rockwood, Trenton, Woodhavan 
and Wyandotte. 

The winner and runner-ups wUI bs 'annminred A 
Ae Jan. 9 News-Herald. 

A 

•"'1 

I I. 1... ,,r ti'ill rf'f'rtfr 
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Due to levels of toxic chemicals 

arine 
by MMfc BenbMkl 

Conitrbetlon of tha 
Vadarid' Idarlne Termtnal'a 
fUvarvlaw facility has official
ly baen suapanded bacausa of 
hlsh lavela of haavy matals 

•P' 

ice 
and toxic chamlcala believed 
to ba at uiB 80 acra alte. 

In a lattar racalvad at 
Rlvarvlaw municipal otflcaa 
last weak,' Oarrtt Vraakan, 
ganaral manager of Federal 
Marina wrote; "With tha con-

V 

dltlona encountered on tha 
site, and the inconclusive posi
tion of government and state 
agencies as to the responsibili
ty for the solutions to the con-
tamlnaUon and Uie Unanclng 
thereof, leaves us no choice 
but to stop further spending." 

I Although water and soil 
results are not expected 

until, early next ihonth, 
cleanup costs - for the 
chemicals wastes has been 
estimated to be between 6> 
/end $3 rolllloa. 

Vreeken said that a 
cleanup fl^re In the million 

. dollar range would be too ex
pensive for the firm to absorb 

? alone. 
"We are looking for 

responsible parties for finan
cial) assistance In any cleanup 
that inlght be necessary," 
said Vreeken. 

Vreeken added that for 
the time being though. 
Federal Marine has no choice 
but to stop all spending. 

Vreeken also said that If 
the cleanup costs are pro-

^ hlbltlve or sufficient help Is 
. not forthcoming, the construc
tion for the 113.6 million com-

- merclal dock might have to be 
halted permanently. 

David Haywood, chair
man of lakes and streams for 
the Department of Natural 
Resources said Federal 
Marine could not abandon the 
alte. 

However, Vreeken said 
Federal Marine could aban
don the project by suing B^tSF 
Wyandotte for mlarepresepta-

reeke^l^* 

BASF sold Federal 
Marine the property last fall. 

In this way, explained 
Vreeken, Federal Marine 
would be able to relinquish 
ownership of the property, 
thus relieving Itself of cleanup 
expenditures. 

In the' meantime, at
torneys representing Federal 
Marine and BASF are trying 
to determine who has legal 
responsibility In regards to a 
large scale cleanup. 

"All I know Is we found 
Michigan Alkali containers at 

the site," reported Vi 
*I'd say Michigan AlkaU was 

nsponslble." 
Michigan AlkaU was the 

forerunner of i Wyandotte 
Chemical which was In turn 
purchased by BASF In mo. . 

Despite Vreeken's beUefa, 
Robert Thoma. pubUc affairs 
director for BASF said that 
the RIvervlew site was iiever 
used ai a f hi^iplral dump 
there has not been any 
evidence to that effect. 

But Vreeken said that his 
firm would try to avoid a 
lawsuit If possible, 

"AU we want la a satlsfac'-
tory solution to the problem," 
said Vreeken. 
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The following compounds were also detected; 

Acid Extracts 

Sample 1 

Sample 2 

Sample 3 

Sample 4 

Sample 7 

Sample 8 

S^ple 9 

Sample 11 

Sample 13 

Sample 17 

Cresol 
Vanillin 
Phenylacetic acid 

Cresol 
dimethyIphenol isomers 
benzoic acid 
Laurie acid 
Palmitic acid 
Oleic acid 

Cresol 
Phenylacetic acid 

Cresol 

Cresol 
dimethyIphenol isomers 
benzoic acid 
PhenyJ.acetic acid 
Laurie acid 

Cresol 
Phenylacetic acid 
Laurie acid 
Palmitic acid 
Other acids 

Cresol 

Cresol 
Palmitic acid 

Benzoic acid 
Octa sulphur 

Cresol • 
Benzoic Acid 
Phenylacetic acid 
Octa sulphur 

30 
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VOLATII.ES BY PURGE AND TRAP GC/MS, y^g/Liter(PPB) 

Sanple Chlorofomi 1,2-dlchlorcethane 1,2-did^3oropropone 1,1, l~trlch3oroGthane tetrachloroctJ^ylene benzene toluene ethy!ber.zene 

1 

2 

3 

4 

13 

104 

14 12 

57 

13 

5 . — — . w. 
6 13 • 15 11 

7 44 340 195 77 550 100 

8 19 134 124 62 840 2480 275 noG 

9 5 50 10 

11 11 — 86 9 25 24 44 

12 16 . 48 

13 9 — 22 • — 

14-1 —; • 1 — 

14-2 . — 16 • — 

17 — - , _ m-
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Mr. George S. Boynton 
Ensign, U.S. Coast Guard Reserve 
Marine Safety Office 
Patrick V. McNamara Bldg. 
Room 550 
477 Michigan Ave. 
Detroit, Michigan 48226 

Sept. 23, 1980 

Dear Mr. Boynton: . 

Enclosed arc the results of our analysis of the Federal Marine Terminal 
site samples. I am again sorry that this took longer than anticipated, how-
ever, this was due to the sample size and the degree of quantitation re
quired. 

All analyses were in accordance with current E. P. A. requirements as 
outlined in the 3 December 1979 Federal Register. All metals were 
analyzed using flameless technique, mercury by cold vapor. GC/MS 
was by E. P. A. technique, pesticides and PCB's by GC/ECD separate 
from the GC/h4S. 

For certain determinations our detection limits were higher than the 
UC standards, this is because the sample size submitted was consid-
eraHy less than required to reach these limits. 

Yours very truly, 

Peter W. Rekshan 
Laboratory Director 

If..;,. • I r» I • i. I n , > rr- - .1- -• ._j 



'Vr Marine Safety Office' 

Report of F. M. T. S_ar:;pleB 
Received 21 August 1980 

Parameter 
UC 

Water Quality 
Standard j 

ug/1 

Sample Concentration ug/I 

Antimony * ^10 ^10 <10 <10 

Arsenic 50 < 5 <5 <5 < 5 

Beryllium * 40 <1 <1 

<^^^mium 0.2 <•1 •^-1 <.1 <1 

Chromium, total 50 <5 90 40 

Copper 5 ^5 80 20 

Lead 25 -£10 <10 <10 

Mercury 0. 2 -^0. 2 l-Zioolii 29 <0.2 

Nickel 25 < 5 <5 20 

Selenium 10 <-5 -^5 <5 <5 

^^^er * <1 <1 <1 < 1 

Thallium * <•5 14 <5 <5 

Zinc 30 10 26 8 9 

1, 2-Dichloropropane * 3.8 <1 <1 < 1 

Methylene Chloride * 4.7 4. 0 <1 10.4 

T richloroethylene 
* 

* 
* L2 0.8 0. 3 1.4 

1, 2-Dichloroethane * ^0.5 1.0 <0.5 0. 8 

1, l/l-Trichloroethane 
< 

* ' 0. 5 0. 8 <0.5 2.1 

Dichlorobromome thane * ^0.5 LO <0.5 < 0. 5 

' i c :AI.SS 
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> 

Parameter % 

^ 

IJC 
Water Quality 

Standard ^ 
ug/1 1 

Sample Conce: 

3 

% 

ntration ug/l 

4 

« 

5 

Tet rachlo roethylene * -1.0.5 -to. 5 <•0.5 0
0

 « 
o
 

Toluene *. 4. 0. 5 ^0.5 <0.5 10.9 

Ethylb enz ene * -dO.5 <0.5 <0.5 3. 3 

Phenol * <-1 ^1 <1 38.8 

bis (2-Ethylhexyl) 
phthalate 

Di^P-octyl phthalate 

0. 06 

0.2 

<5 

^5 

30.4 

<-5 

<5 

<5 

Aldrin + Dieldrin . 0. 001 -<^0.1 < 0.1 <0.1 <o;i 

4,4'-DDT ^ 0.003 ^0.1 ^0.1 < 0.1 -0.1 

Heptachlor + Heptachlor 
epoxide 

Chlordane 

0. 001 

0. 06 

-<^0.1 

^0.1 

<0.1 

<0.1 

<0.1 

-^0.1 

<0.1 

<0.1 . 

Toxaphene 0.008 -^0.1 <0.1 <0.1 <0.1 

Miffec 0.01 -^0.1 ^0.1 ^0.1 

Lindane 0.01 ^0.1 <0.1 <0.1 <0.1 

Methoxychlor 

o
 • 

o
 ^0.1 <0.1 <0.1 <0.1 

Aroclors 0. 001 -^0.1 <0.1 <0.1 < 0.1 

No otier priority pollutants nor any other major non-priority pollutants detected. 

* = no UC standard available 

1 = Great L'akes Water Quality Agreement of 19-78, International Joint Commission, 
Canada and United States, 1978. 

CALNSI, 



SAMPLE SITES 

.pe-f ro\j R; c 

•' — t «• ^ ••••« % ••••• 
M *1 • ^ ^ ^ f7\ ^ v\ /? }\ 

J '(3 ' 
A •) ^—W.. ^ x,--
" )1 : • 

Topography 
and 
River Bottom Contours 

Fipure 1. Approximate locations of sampling locations at the 
Federal W arine Ternunals site, Riverview, M ichigan. 



EPA 
W^I RECOKD OF TELEPHONE CONVERSATi O N 

Date. 
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ENVIRONMENTAL PROTEaiON A®MCY 
OFFICE OF ENFORCEMENT 

NATIONAL ENFORCEMENT INVESTIGATIONS CENTER 
BUILDtNG 53, BOX 25227, DENVER FEDERAL CENTER 

DENVER, COLORADO 80225 

Chuck Elly, EPA Region V 

Concurrence: 

Larry Stratt^^..Chemist 
u 

April 23, 1981 

suwEa: Organic Analysis Quality Assurance Spikes for FMT Samples. 

This memo gives the composition and concentrations of spikes used for 
sample number 830-015-01, None of the samples contain surrogate spikes. 
The contractor should employ the normal surrogates for the analysis of 
the VOA samples. 

A 20.2 g portion of sample 830-015-01 was spiked with 1.0 ml each of 
spiking mixes HW2A1A and HW1B1A. The compositions of those mixes are 
shown below. 

yj If? 
U L-

APh 2 , 1981 
US EPA ijLii I > - L ' L U trtL •'i, 

53S s. CLA 
Ch;i:AGO, 

Add Mix HW2A1A 

2-ch1oropheno1 5.0 mg/ml 
2,4-dich1oropheno1 5.0 mg/ml 
p-chloro-m-cresol 5.0 mg/ml 
2,4-d1methy1phenol 2.5 mg/ml 
phenol 2.5 mg/ml 

Base/Neutral Mix HW1B1A 

2,6-d1methy1piperidine* 2.5 mg/ml 
1,4-d1ch1orobenzene 2.5 mg/ml 
aniline* 5.0 mg/ml 
o-chloroaniline* 2.5 mg/ml 
Isophorone 2.5 mg/ml 
Acenaphthene 5.0 mg/ml 

•Contract lab to report recoveries of these compounds assuming a response 
factor of one. 

A 20.0 g portion of 830-015-01 was spiked with 0.5 ml of a pesticide mix 
of the composition shown below. 

Pesticide Mix 

Lindane 
Heptachlor 
Aldrin 
Dieldrin 

0.25 mg/ml 
0.50 mg/ml 
0.75 mg/ml 
1.25 mg/ml 



cc; Rob Pritchard, SMO 
Contract Laboratory (copy shipped with sample extracts) 
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1981 

Sample Pick-up at Federal Marine Terminal, Riverview, Michigan 
?• vV 

.•V'- V' . ... :. ; •,^- v'. :,v« •• "jf . .• - • 

Robert M. Buckley, Chief, MIFIS 
THRU! A.R. Winkihofer, Director, EDO 

William H. Miner, Chief, Engineering Section, 5EWPE 

Acting on J. Frumm, Attorney (5E), telephone conversation request (William Miner 
April 10, 1981 memo to Phyllis Reed, 5SEEIB), the writer conducted the subject request on 
April l^*, 1981. No contact was made with any parties outside EPA prior to the activity. 
Please note with regard to the project objective "To obtain a split soil sample..." that the 
sample collected was not a soil sample, but rather a solid material. 

Participants Arrival Time 

T%f 
!<> 

R.M. Buckley, Chief, MIFIS, EDO, U.S. EPA 
W.C. Axce, Works Manager, BWC 
D. Huntsinger, Research Technician, BWC 
M. Pipia, Federal Commerce 
E. Shively, Inland Waters 
W. Rogers, MSG DET, USCG 
D. Gilt, MSG DET, USCG 

1:30 
1:50 
1:50 
2:05 s 
3:00 
3:10 
3:10 

-?JK: 

"u '1 
-.Vifj • •?-i-

>• -'W 
f-H-' 

As the gate to the site was locked, the participants waited for Mr. Shively to open same. 
We than proceeded to the area for sampling which was identified by a vertical 2Xl^ pole. 
Mr. Axce indicated the materieil to be sampled had been discovered during a previous 
walk-around inspection. In a subsequent teicon he identified the site as point #8 of FMT's 
8'X8*X8' backhoe excavation projects. The area in general appeared to be a variety of fill 
materials with various types of debris - backs, concrete channels, lab bench stones, 
chlorine cell carbon rods, reinforcing rods, and the solid material in question. The 
material was black or dark gray in color, chunky about 3"X2"X2", although size varied. 
There was quite a number of chunks in the immediate area although no specific count was 
made. No attempt was made to uncover more material. 

BWC provided wideneck brown bottles with teflon cap liners. Mr. Huntsinger collected 
the chunks at random and placed them in the containers in some cases breaking chunks 
into smaller sizes to fit in the bottles. The bottles were sealed and labeled, and randomly 
distributed to EPA, BWC, and FMT. The sampling occurred over a toi minute period 
beginning about 3:05. In my opinion a representation, sampling of the diunks occurred, 
although I am not aware of any specific EPA protocoTfor this type activity. Weather was 
sunny but windy, although rain had occurred in the recent past. There was no standing 
water on the specific site of the sample collection. An approximate sketch is attached. 

In the opinion of the participants and other EDO staff the material sampled is probably 
coke or a coke like material. The material did have significant odors normally associated 
with coke. 
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GREAT 

GREAT LAKES ENVIRONMENTAL SERVICES, INC. 

SERVICES 16099 Common Road — P.O. Box 396 

Roseville, Michigan 48066 

Phone (313) 774-8710 

Affiliate of Stock Brothers, Incorporated 

September 11, 1981 

Ross Powers 
US EPA 
9311 Groh Rd. 
Grosse He, MI 

Dear Ross: 

48138 

Here is the research that Cindy Pochini did for 
Dennis Guritza, concerning the Federal Marine Terminal. 
I believe, Cindy is still working at your office with 
your Research Staff. In any event, I could contact Cindy 
if you have any questions. The study was originally done 
in hope of implementation in early 1981. 

Dennis or I would be interested in collaborating with 
Cindy, as needed. The scope of the project would probably 
be of a pilot study nature. Contact us with any questions 
or comments. 

Thanks, 

7. 
Terry Begnoche 
Environmental Consultant 
Great Lakes Environmental Services 

TB/mw 

Ei.Y 
iriCHIom nt;u,Hrcj, OE,;:, 
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THE USE OF WATER HYACINTH FOR THE UPTAKE OF 

HEAVY METALS IN CONTAMINATED GROUNDWATER 

Vw-

Cynthia M. Pochini 
Env. St. 400 
April 21. 1981 
Dr. Orin G. Gelderloos 



THE USE OF WATER HYACINTH FOR THE UPTAKE OF 

HEAVY METALS IN CONTAMINATED GROUNDWATER 

I. Introduction. 

The water hyacinth (Eichhornia crassipes) is an aquatic 

plant which poses a persistent, difficult, and costly weed 

problem in temperate, semitropic and tropic areas all over the 

world. Paradoxically, this proliferating plant has been shown 

to have the potential for use in wastewater treatment and nu

trient removal and is capable of producing minerals, proteins, 

and energy (in the form of methane gas). The water hyacinth 

for chemical water treatment can readily absorb and concentrate 

heavy metals such as lead, cadmium, mercury, and nickel. The 

Federal Marine Terminal Site in Riverview, Michigan has 1 

million gallons of severly contaminated groundwater containing 

mixed organics and heavy metals including lead, cadmium, mer

cury, chromium, zinc, and copper at concentrations estimated 

to be between 20 to 1,110 ppm. The purpose of this paper is 

to demonstrate the feasibility of utilizing the water hyacinth 

in the groundwater clean-up of this site. 

II. Water Hyacinth. 

A. History. 

The water hyAcinth, a native of South America, is 

now widely distributed over the warm regions of the earth 

(Fig. 1). The species was introduced at the delta of the Nile 

and in Natal, South Africa in the early 1900's. Europeans 

1 
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who settled in South Rhodesia in 1937 reported the presence 

of the water hyacinth (Weldon, 1969). This aquatic weed has 

been shown to interfere with navigation, prevent fishing and 

recreation, increase evaporation, cause large losses of water 

through transpiration, depress real estate values and present 

health hazards (U.S.A.E.D., 1973). In the United States, a 

1960 study showed that 17 states lost 1,966,000 acre-feet of 

irrigation water annually due to ditchbank and aquatic weeds, 

among which include the water hyacinth (Weldon, 1969). 

Currently in the United States, federal law prohibits the 

interstate shipment of this plant^'^o prevent spreading, but 

ironically it is offered for salerin the catalogs of many 

distributors of water garden plants, 

B, Description. 

1., Morphologic. 

The water hyacinth is a dark green, floating 

aquatic plant. Its leaves are oval and are borne on inflated 

petioles. These petiales or leaf stems are filled with air 

sacs that contribute to the free floation of the plant in an 

upright position. The petioles radiate upward and outward 

from the growing crown which is located at the top of the 

rhizome (root mass). The roots extend downward into the water 

and are covered with very fine hairlike'roots through which 

nutrient absorption takes place (Fig. 2). (Weldon, 1969). 

2. Reproductive. . 

Reproduction is primarily vegetative with the 

plant sending out stolens, or runners, which produce daughter 
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plants at the tip of each bud. The flowers blossom at the 

top of a spike-like stalk and average 5 in number. They vary 

in color from white to blue or violet. The top center petals 

have a central yellow spot surrounded by a deep violet area. 

A plant may flower at the age of 26 days and will normally 

produce viable seeds. Seed production, however, varies from 

a few to as many as 5,000 seeds per plant. The seeds sink 

to the bottom of the water and may remain viable for 15 years 

(U.S.A.E.D., 1973). Normally the percentage of viable seeds 

is very low and the conditions necessary for germination 

quite demanding so that propagation by seed is not considered 

substantial in relation to the efficiency of vegetative re

production which makes the plant a rapid spreader. By the 

latter means, the plants can double about every two weeks. 

^ The plant can reproduce itself from pieces if it is cut up by 

boat propellers or harvesters. Only complete crushing of the 

entire plant prevents regrowth {U.S.A.E.D., 1973). 

Germination of hyacinth seeds can only take 

place under certain environmental conditions. This has been 

proven in laboratory experiments. The primary limiting fac

tor is temperature. Hitchcock, et al, (1949) found that the 

optimum temperatures for germination was 82,4^F to 96,8* F and 
m 

that temperatures below 50 F had a definite adverse effect on 

the percentage of seeds which would germinate. 

3. Limiting Factors for Growth. 

Salinity. Laboratory researchers have found 

that water hyacinth plants exhibit adverse effects (death. 



decay) in proportion to the salt concentration and the period 

of exposure. They consider this plant to be one of the best 

indicators of fresh water habitat as it cannot tolerate more 

than faintly brackish water (as low as 3% sea water) for any 

prolonged period of time ( U.S.A.E.D., 1973). 

Temperature. As a tropical species, it would 

seem that freezing temperatures would destroy the water hya-

cinth> , but the buffering effect of water helpig the plant sur

vive short frost. Bock (1966) found that four plants left out

side during three sucessive nights of freezing temperatures, 

two survived. Hitchcock, et al, (1949) found similar results 

in Yonkers, New York. Penfound and Earl (1948) found that 48 

hours of 23* F temperatures was necessary to kill the entire 

plant. Water temperatures above 93*F could not be tolerated 

for more than four to five weeks (U.S.A.E.D., 1973). 

Sunlight. Water hyacinths will not grow in 

situations where the average amount of light reaching the 

plants is less than 60% of the full sunlight (U.S.A.E.D.,1973). 

Nutrients. Hyacinth plants have been shown to 

grow well in water to which 25% sewage effluent was added. 

Bock states: "It has been found to grow in both oligotrophic 

eutrophic conditions, but grows best where nutrients such as 

nitrogen and phosphorous are readily available". (U.S.A.E.D., 

1973). 

pH, The pH tolerance range for the water hya-

cinth is between 4 and 9. Explosive growth occurs in waters 

where the pH is between 7.0 and 7.6 and the calcium-magnesium 
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hardness is 150 ppm or greater. Plants will survive in areas 

with a pH of 4.2 to 7.0 and a calcium-magnesium hardness of 

50 ppm or less, but do not grow or spread enough to cause 

difficulties in management (U.S.A.E.D., 1973). 

III. The Use of the Water Hyacinth for the Removal of Metals. 

Research directed towards the use of the water hyacinth 

for the removal of toxic substances' from water is still in 

its infancy. Controlled laboratory experiments have been 

conducted for the removal of toxaphene (Shore, 1978) and for 

the simultaneous absorption of cadmium, lead, arsenic, and 

mercury (Chigbo, et al., 1979). With an active growth period 

of seven to ten months per year in tropical and semitropical 

regions, the water hyacinth quickly reaches a height of 16 

to 40 inchesi. To achieve maximum removal of heavy metals, 

the plants must be in an active period of growth (Duffer and 

. Kellogg, 1981). In a demonstration chemical waste treatment 

plant using water hyacinth, chemical oxygen demand (COD) could 

be reduced by 80 to 85%.(Raman, 1980). 

Shore found the water hyacinth to be effective in remov

ing an average of 1.7 mg of toxaphene per plant per 48 hours 

from water containing 2ppm toxaphene (Fig. 5). This is equiv

alent to 2.8 kg toxaphene per hectare of water hyacinth plants 

per 48 hours. Metabolism of toxaphene components by hyacinth 

leaves was evidenced by the change in the gas chromatograms 

of the extracts. 

In a more mathematically oriented laboratory study, Chigbo, 

et al, (1979) calculated and plotted curves of the concentra-
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tion of metals in the leaves,stem and pod of the hyacinth 

versus atomic absorbtion peak heights, in order to formulate 

a standardized approach to the analyses. In addition, cadmium, 

arsenic, and lead were found in greater concentrations in the 

leaves than in the stems or pods. Furthermore, unusually 

higher concentrations of cadmium were observed than for lead . 

or arsenic. 

The only successful large-scale field application was 

coordinated by Harold Danto ̂  Alchem-tron, Inc., Cleveland, 

Ohio (1981). While working for Sherwin-Williams in Coffeeville, 

Kansas, Danto monitored heavy metal and toxic organic levels 

in a 1.5 acre settling pond containing approximately 2 million 

gallons of industrial effluent. Fifty water hyacinth plants 

were arranged in two rows at the incoming effluent end of 

the pond. Within one week, favorable results were achieved. 

Within two years the water hyacinths had covered the entire 

pond. Crews had to venture out into the mat-like pond 

daily to thin out the population. The harvested plants were 

taken to a hazardous waste dumping site. The concentration 

of metals in the water were decreased to NPDES permitted 

discharge levels. 

Unfortunately, Mr. Danto never published his results and 

his data has been lost. There are no known i'btances of pub

lished reports from actual field applications. Consequently, 

research directed towards this cause would not only be 

pioneering, but also, if successful, a reasonable alternative 

to traditional modes. 
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IV. The Federal Marine Terminal Site (Fedmar), 

The Federal Marine Terminal Site, located on Jefferson 

Avenue south of Sibley Road and north of Toll Bridge Road in 

Riverview, Michigan, is the object of this water hyacinth pro

ject, Through a routine analysis by the EPA, approximately 1 

million gallons of groundwater located on this site were 

found to contain levels of heavy metal and mixed organics 

which exceed the International Joint Commissions' (IJC) clean 

water standards. In an attempt to prevent this toxic ground

water from seeping into the Detroit River, two trenches were 

dug which contain almost all of the 1 million gallons. The 

-trenches measure 100 feet long by 8 feet wide and are 10 feet 

deep. The groundwater occupying these trenches is coffee 

colored and has a foul smell. 

Fig. 3 illustrates the plight of the Fedmar site. Sam

ples taken at various locations within the site dramatize the 

inordinate range of contamination. Both trenches, one 

bounding the north perimeter, the other approximately at the 

center of the site, exceed the clean water standards for 

heavy metals of the International Joint Commission of Canada 

and the United States by-as much as a factor of 1,000. 

Table 1 lists results of analysis done by the Canton 

Analytical Laboratory in Ypsilanti, Michigan for primary 

pollutants in the Fedmar groundwater. All analyses were done 

in accordance with current EPA requirements as outlined in 

the December 3, 1979 Federal Register. All metals were 

analyzed by using atomic absorption spectroscopy using the 
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flameless technique, except for mercury, which was done by the 

cold vapor technique. The pesticides and PCB's were analyzed 

by gas chromatography with an electron capture detector after 

being separated by gas chromatography/mass spectroscopy in 

accordance with EPA promulgated technique. For certain deter

minations, the detection limits of the instruments were higher 

than the IJC standards because the sample sizes, were consider

ably lower than required to reach these limits. 

Fig. 4 is included as a reference for the sampling lo

cations and the topography of the sight. 

: This site is currently tied up in litigation, with the 

EPA jointly sueing Fedmar and Wyandotte Chemical for clean

up costs. In turn, Fedmar, the current owner, is sueing 

Wyandotte Chemical, the previous owner, alledging this company 

is solely responsible for the introduction of the priority 

pollutants into the groundwater at the site. Until a decision 

is reached in the courts, cleanup procedures will remain at a 

standstill. 

As a result of the close proximity of the toxic water to 

the Detroit River (a navigable waterway) the Fedmar site falls 

under the jurisdiction of the United States Coast Guard (U.S.C.G.) 

Most notably, the U.S.C.G. has suggested digging a ditch to 

the Detroit River and to let the contaminants flow into the 

river where dispersion and dilution could occur. Alternately, 

the U.S.C.G. has also proposed that the trench be filled in 

with the mounds of earth scattered about the site. This soil, 

as it turns out\ contains higher levels of toxics than the 
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groundwater. 

Oii^viously, from an environmental standpoint, these "out 

of sight, out of mind" solutions only serve to put a band-aid 

on the problem and would further complicate this delicate 

situation. Presently, the League of Women Voters is actively 

opposing both of the Coast Guctrds suggestions. 

V. The Use of the Water Hyacinth in the Fedmar Clean-UP. 

Initial application of the water hyacinth at the Fedmar 

site will be relatively simple. Water hyacinths can be 

bought through nursery wholesalers. The project should be 

initiated in the spring as soon as the trench water is warm 

enough to support the plants growth. Once frost and/or 

freezing weather conditions have diminished, an emersion 

heater could be placed in the water to maintain temperatures 

ideal for water hyacinth proliferation. For added control, 

a transparent plastic cover could be loosely fitted above 

the trench to achieve a greenhouse effect which would more 

closely mimic the tropical plant's native habitat. V/ith the 

above adaptations, the Michigan growing season for the water 

hyacinth would be extended. In experiments done by the Penfound 

and Farl (1948) it was proved that the growing crown of the 

rhizome must be frozen to kill the plant. Uanto (1981) has 

suggested that allowing the plants to freeze and die at the 

end of the Michigan growing season would simplify the burden

some task of removal. The effects of such practices are not 

known. An experiment designed to determine whether heavy 

metals and mixed organics are retained or released back into 
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the water by the water hyacinth after death would merit in

vestigation. 

The arsenic in the groundwater can only be removed when 

the pH is maintained between 8,8 and 9.2, This presents a 

problem 'since the water hyacinth responds adversely to such 

a high pH range. While arsenic can be removed, added vigilance 

is required to decrease the pH at the onset of plant deterio

ration. In addition, the monitoring levels and maintenance 

of proper pH levels would require additional manpower and in

crease the costs associated with this method. 

Due to the rapid transpiration (U.S.A.E.D., 1973) of water 

through the leaves of the hyacinth,' the depth of the trenches 

should be maintained at no less than 10 feet. 

The costs incurred in the uptake of toxic pollutants by 

the water hyacinth would be minimal. These include: 

1. Water hyacinths (12 to 15 plants). 

2. Maintenance person(s) to do sampling, thinning, 

and remove hyacinths, 

3. Optional emersion heater and plastic cover. 

4. Analysis of water samples to monitor toxic 

levels. 

5. Hazardous waste hauling fees. 

VI, Conclusion, 

The water hyacinth can serve as a viable, feasible al-

ternative to the more traditional alternatives. This hardy 

vascular plant could survive a long growing season, if proper 

precautions were taken, and successfully achieve the desired 
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results. Water Ayacinth systems would cost considerably less 

to 'build and operate. Additional energy savings would also be 

possible from the production of biomass by the hyacinths. The 

biomass can be processed into animal feed, mulching materials, 

and soil supplements (provided the hyacinth was only used to 

remove nutrients), or can be converted through a fermentation 

process into methene gas, an alternative energy source. 

Using green plants to trap solar energy in living cells 

while cleansing wastewater, and then extracting the solar 

energy in the form of methane gas sounds too simple to work. 

Nevertheless, as solutions to energy and pollution problems 

are being sought, comprehensive, innovative, solutions are 

being found. With 230 to 240 identified incidents of ground

water contamination in Michigan alone, positive results ob

tained at the Fedmar pilot project could be utilized through

out the nation. 
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FIGURE 1 The distribution of water hyacinth. 
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Marine Safety Office 

•PIBUE' 1 

Parameter 

Report of F, M. T, Samples 
Received 21 August 1980 

UC 
Water Quality 

Sample ConccntraUon ug/1 

standard j 
ug/1 1 3 4 

• -<10 <10 <10 

50 < 5 <5 <5 

« <1 
» 40 <1 

0.2 <1 

50 -^5 320 90 

5 <5 180 80 
4 

25 ^.\0 30 <10 

0.2 <0, 2 700 29 

25 <5 1,100 <5 

10 <5 -^5 . <5 

• <1 <1 < 1 
« 

* <5 14 < 5 

30 10 26 8 

• 3.8 <1 <1 

• 4.7 4.0 <1 

• 1.2 0.8 0. 

* <0.5 1.0 <0. 

* -^0.5 0.8 •<0. 

1 
-iO.5 

«• 
• . 

1.0 < 0. 

Antimony 

Arsenic 

Beryllium 

idn^ium 

Chromium, total 

Copper 

Load 

Mercury 

Wckel 

Selenium 

Silver 

^^llium 

Zinc 

1, 2-Dichloropropane 

Methylene Chloride 
• * 

Trichloroethylene 
« 

1, 2-Dichlorocthane 

I;l, l-Trichloroetliane 

"Dlchlorobromomethane 

• '.V •••• 'r 

10 

< 5 

<1 

<1 

40 

20 

<10 

<0.2 

20 

<5 

< 1 

<5 

9 

<1 

10.4 

1.4 

0.8 

2.1 

<0.5 

CAL OJ! 



Pa ranictcr 
IJC 

Water Quality 
Sample Concentration n/^/l 

Standard t 
ug/1 1 3 4 5 

Tel rachlorocthylene • 

1 

<0.5 < 0. 5 <0.5 0.8 

Toluene 
• 
4 < 0. 5 <0.5 <0.5 10. 9 

Ethylbenzene : » -10.5 <0.5 <0.5 3. 3 
• 

Phenol » ''•I <1 38. 8 
«' 

)is (2-Ethylhexyl) 
phthalate 

)i-n-octyl phthalate 

• 

0.06 

O.Z 

<5 • 11.6 

4.3 

30.4 

^5 

< 5 

vldrin + Dieldrin 0. 001 -iO.l <0.1 <0.1 < 0.1 

,4'-DDT 0,003 -^0.1 -^0.1 <0.1 -0.1 

(eptachlor + Heptachlor 
epoxide 

ihlordane 

0.001 

0. 06 

-^0.1 

-10.1 

<0.1 

^0.1 

<0.1 

< 0. 1 

<0.1 

<0.1 

oxaphene 0.008 10.1 ^0.1. 10.1 <0.1 

(irex . • 

• indane 

0. 01 10.1 Ip.l < 0.1 -^0.1 (irex . • 

• indane 0, 01 1 0. 1 10.1 <0.1 <0.1 

icthoxychlor 0.04 <0.1,vv-.,^ 10.1 <0.1 . <0.1 

roclors 0. 001 
1 ^ 

<0.1 <0.1 <0.1 

No other priority pollutants nor any otiier major non-priority pollutants detected. 

'• V.'-V •- • 

• = no IJC standard available 

1 »» Great Lakes Water Quality Agreement of 1978, International Joint Commission, 
Canada and United States, 1978. 

• CAL 
H I ' 



ENVIRONMENTAL PROTECTION AGEN< 
OFFICE OF ENFORCEMENT 

NATIONAL ENFORCEMENT INVESTIGATIONS CENTER 
BUILDING 53, BOX 25227, DENVER FEDERAL CENTER 

DENVER, COLORADO 80225 

Chuck Elly, Region V 

FROM : Laurance W. Strattan, Chief 
Organic Characterization Section 

tJi 

SUBJECT Components of Matrix Spike for Sample 830-017 

. -1981 
'ji; Lt'A CurJ' " - ' 

535 S. CLA : 

The matrix spike for sample 830-017 consisted of one milliliter each of the acid 
and base/neutral mixes whose compositions are shown below. 

HWDS LABORATORY ORGANIC QUALITY CONTROL SPIKES 

ORGANIC EXTRACTION SPIKE 

Spike solid or aqueous sample with 1.0 ml each of acid mix and base/neutral 
mix (below). 

ACID MIX 

Stock Cone _ . 
Spiking Compound (mg/ml) 

2-chlorophenol . 5.0 
2,4-dichlorophenol 5.0 
p-chloro-m-cresol 5.0 
2,4-dimethylphenol • 2.5 
phenol , 2.5 

J 

mg/Sample 
/ 5.0 

5.0 
5.0 
2.5 
2.5 

'7^ 

BASE/NEUTRAL MIX 

Stock Cone 
Spiking Compound (mg/ml) mg/Sample 

2,6-dimethylpiperidine • 2.5 2.5 
p-dichlorobenzene " 2.5 2.5 
Aniline 5.0 5.0 
o-chloroaniline 2.5 2.5 
Isophorone ' 5.0 5.0 
Acenaphthene* 2.5 2.5 
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ORCANICS ANALYSIS DATA SHEET 830-017S 

LAPWJATORY NAME 

LAB SAMPLE ID NO._ 

QC REPORT NO-

Sverdrup Technology, Inc. 

C2008, C2011, €2014, €2017 

ACID COMPOUNDS mg/kg 

21 A 

22A p-Ghloro-m-cresol 

71A 2- cbloropbenol 

31 A^^.'i-diel.lorophenol 

3iiA 7,^- dimethylphenol 

37 A 2- riitropbenol 

3SA 4- niirophenol 

39A 2,<r- dinitrophenol 

60 A ^,6- dinjlro-o-cresol 

^pcntach'oropMenoI 1 Iphenol 

B,^SE/^'EUTRAL COMPOUNDS 

J B acen^htbene •601 

5B benzidine NO 

8B l,?,*;- tricblorobenzcne 

9B hexacblorobenzcne 

12B bexachjoroe thane 

ISB bis(7-cbIoroethyI)ctber 

20 B 2-chloronaphtlraIene 

25B 1,2-dichlorobcn2cne 

26B l,3-dicblorobcn2che ' 

27B ' 1 jli-dichlprobcnzene 

7SB 3,3'-dicyilo/obcn2idir>e 

35 B 7,'*- dinitrololuene 

^2,6- dinitfotolucnc 

1,7- dIplK iiylliydraziry: 
(js 3/c>b<:fi/c-f>c) 

3VB fjijorantltenc 10,27 '6 
•»- Clibxi^iU Viyl J}b« f I f tlv?r NO / • 

GENERAL ORGAIII 
OMPOUNDS 

4 1 B 4-bromophenyl phenyl ether 

mg/kg 

NO 

42B bis (2-chIoroisopropyI) etber 

43B bis (2-chloroetbox^) metbane 

52B hexacblorobutadlene 

53B bexaGblorocyclopentadiefie 

5'JB isopborone 

55B napbtbalene 23,197 

56B nitrobenzene NO 

61B N-nitrosodimethylamine 

62B N-nitr osodiphenylamine 

63 B N'-nilr osodi-n-propylamine 

66B bis (2-etbyIbexyl) phtbalate 

67B butyl benzyl phtbalate 

6SB dl-n-butylphtbalate 

69B di-n-octyl phtbalate 

70B diethyl phtbalate 

71B dimethyl phtbalate 

72B ben2c>(a)anthracene 4,086 

73B b e_n zo(a)py re ne -4»fi88-

75B 
3, ti-berizo fiuor antbene 2,957 # 

benzt-'kXlluor ant bene 2,957 if 
76B cbryscne 3,918 
77B arena pbtbylcne 3,738 

IIP-
79B 

anthracene 10,757 * IIP-
79B btnzo'ybi)pcrylcne 1,899 
20B fluorcnc 5,793 
SIB pl.<-n.jnthrcnc 1PJ.57_*._/ 
S2n dibrn? r/Ojb)an t br :i f i:fic 

S3B ir>dr-no( 1,2,3-cd)|)yrciic 1,647 
S'yB pj-fiVkC 15?639 _ 

a €annot distinguish 
* €annot distinaui?;h 
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830-017S 
ORGANJCS ANALYSIS DATA SHEET 

Li .ATORY NAME 

LAB SAMPLE ID NO._ 

QC REPORT NO. 

Sverdrup Technology, Inc. 

C2008. C2011, C2014. C2017 

Bho &07 
fm <30^^; 

ACID COMPOUNDS 

?1A 7,<f,6- trichlorophcnol 

mg/kg 

NO 

BASE/NEUTRAL COMPOUNDS 

^IB <i-bromophenyI phenyl elher 

mg/kg 

-m 
22A p-chloro-m-cresol 11.7 
2<<A 2- chlo.'ophenol 41.1 

31 A^" 2,0-dichIorophenol 27.8 

3'r/^^2,4- dimethyJphenol 13.2 

S7A 2- nitrophenoJ ND 

<i2B bis (2-chIoroisopropyl) ether 

43B bis (2-chIoroethoxy) methane 

32B hexachlorobutadiene 

33 B hcxachlorocyclopentadiehe nnr 
S'/B jsophofone 45.4 fit 

38A 4- nitropheno] 33 B naphthalene 29.0 
39A 2,4- dinitrophenol 36B nitrobenzene ND 
60 A 

> 
4,6- dinitro-o-cresol 61B N-nitrosodimethylamine 

6t,A pentachlorophenol 62B N-nitrosodiphenylamine 

he no! 27.2 63B N-nitrosodi-n-propylamine 

66B bis (?-ethylhexyl) phthalate 

BASE/NEUTRAL COMPOUNDS 67B butyl benzyl phthalate 

68B di-n-butyl phthalate 

I n iiii 111 II . ND 69B di-n-octyl phthalate 
3B benzidirve 

SB 1,2,4- trichlorobenzcne 

9B hexachlorobenzcne 

12B hexachloroethane 

ISB bis(2-chloroe ihyDcther 

20B 2-chloronaphllvaIene 

25B I,2-dichlorobcn2cne 

26B 1,3-dicliIorobcnzcne • 

27B ' 1,4-dIchIorobcnzene 

2SB 3,3'-dichlorobcn2idinc 

33B 2,4- dinitrotoluene 

3^^^2,6- dinitrotolucne 

'|7- d!p!i< nylhydrazif>e 
(as a/obcrr/t-ne) 

— 

•\9I3 fbior.jntlK,-r»c 

1 4- cl.lt>roj>l." riyI pln iiyl filer 

70B diethyl phthalate 

71B di me t hy 1 ph tha 1 a 1 e 

72B ber>zo(a)anthracene 

73 B ben2o(a)pyrene 

7i/B 3,t»-berizofluoranlhenc 

75B ben2C'(U)r)uoranlhene 

76B chryscne 

77B accnaphthylcnc 

7SB anthracene 1.0* fl 

79 B ^be nzoCph i)pcry Icne 

805 fluorcnc 

ND 

/ 
SIB j)1<crvinthrcnc 

S25_ _<iibrn/c/ajh)antltr:icenc 

£3n irvd<*no( 1,2,3 -cd)j)y r t-r tc 

S<( fi 

LO* 
iD 

-po 
fl 

Zcpf/^/ p4f>' fcn. \ • 
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ORCANICS ANALYSIS DATA SHEET - Pace 2 830-0173 

ABOf^/NTORY NAME 

AB SAMPLE ID NO._ 

»C REPORT NO. 

Sverdrup Technology, Inc. 

C2008, C2011, C2014, C2017 

YOLATILES mg/kg 

acrolein NO 
acr vjcnitrjle NO 
benzene 3.2 

rbcsn tetrachloride ND 
Icrobenzenc 0.4 

3V 1 ,?-dic.Moroeth3nc 0.13 

lY 1,1 ,!-trichloroe thane NO 
3V 1,!-dich'o-oethane 
4V 1,1,2-lrich!croethane 
5V ^1,1,2.2-tetrachIofoethane 
6V| ̂ ^Bloroet.hane 
9V 2-chloroethylvinyl ether • 

3V chloroform 0.15 
9V Ijj-dichlorcethylene ND 
OV ^•.2-Trans-dichlorocthyIene 
2V 1,2-dichlpropropane "! 'i 

3V, 1,3-dIch!oropropylene 
sv cthylbenzene 

• 
«v methylene chloride 2.0 
3V methyl chloride ND 
sv. methyl bromide ' 
7V bromqform 
zv dichlorobromomethane 
9V - trichlorofluoromethanc 0.47 

OY dichlorodifluoromelhane ND 
IV chlcrodlbromomcthanc ND 

^Actrachloroethylcnc 0.21 
^^oluenc 4.3 

7V Ir ichloroc thylcnc 0.03 
vinyl chloride ND 

95P 
96P 

PESTICIDES 

i9P afdrln 

90P dieldrin 
91P chlordane 
92P 4,<>'-DDT 

93P »,4'-DDE 
94P 4,0'-DDD 

-cndcsulfam 
-endosulfan 

97P er^dosulfan sulfate 
9SP cndrin 
99P endrin aldehyde 
lOOP heptachlor 
10IP heptachlor epoxide 
102P -BHC 
103P -BHC 
104P -BHC 
103P -BHC 
1C6P PC3-1242 

mg/kg 

-NO 

107P • PCB-1254 . 
108P PCB-1221 
109P PC8-1232 
HOP PCB-12<!S 
11 IP PC8-1260 
112P PCB-1016 
I13P toxaphenc 

DIOXINS 

I29B 2,3,7,2-lctrachIorpdibenzo-
p-dio>in 

•Lets than 10 mg/kg 
(p'-'stiridcs levs tlian 3 us/l) 

I y . i 
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A. SURROGATE SPIKE RESULTS 

COMPOUND Fraction Cone, (UR/1) 

(Surro^alcs only) 

COMPOUND Fraction Cone, (UR/1) 
Spike % 

Added (UR/I) Recovery 

Bromochloromethane VOA 85 80 . 106 
1,4-dichlorobutane VOA 81 80 101 
D^-benzene VOA 84 80 105 
Dj,-toluene VOA 78 80 98 

i 

B, TENTATIVELY IDENTIFIED COMPOUNDS 

» CAS € COMPOUND NAME Fraction 
% Maximum Score Attained 

Mass MatdiinR Routine: 100 
Purity Fit (specily) 

1. 91-20-: s Naphthalene ACID 96 100 • 
62-53-: 1 Benzenamine BN 81 90 

• 95-51- ! Benzenamine,2-chloro < BN 88 94 • 
119-65 •3 Isoquinoline BN - 93 97 

3. 91-57- ) Naphthalene,2-niethyl Gen Org 94 99 

6. 132-64 •9 Dibenzofuran Gen Org 91 99 

7. 

S. 

2788-2 J-0 9H-Carbazole,9-nitroso Gen Org 50 96 7. 

S. 203-64 •5 4H-Cyclopenta/DEF/Phenanthren ! Gen Org 71 81 
o •«. ^ ' 

-1^.. . 

10. 

11. 

271-89 •6 Benzofuran VOA 74 92 o •«. ^ ' 
-1^.. . 

10. 

11. 

o •«. ^ ' 
-1^.. . 

10. 

11. 

12. 

1'^. 

12. 

1'^. 

12. 

1'^. 

1 1 
!'i 
!£.] 

— : — ^ —. • - • • - -
1 

h 



PRiiPARATlON PAKAMliTLli RESULTS ARU EXTRACTS 

ORGANIC ^ •CJ 
Sample No. ^J^O- Region Sample No. ^ 1/^ (3C /( 

!!Ce Description J2) 9.h', ^OlL Cp,LF)Cj/y Cv^Pll^P> ^ 
lection Date TIME <>r.oC- /^vicReagent Blank 

PARAMETER • AQUEOUS, NO. 1 SOLID^ NO. 2 NON-AOUEOUS, NO. 3 

Percentage of sample 
(by volume) 

% moisture N/A N/A 

PH N/A 

Alkalinity mg/l as CaCO^ ug/g as CaCO-^ N/A 

Acidity mg/L as CaCOri ug/g as CaCO^ N/A 

Conductivity TDSi = mg/L TDSi = ug/g N/A Conductivity 
TDS9 = mg/L TDS9 = ug/g N/A 

i^kdants (spot test) N/A 

Oxidants mg/L ug/g N/A 

Sulfide (spot test) N/A 

Sulfide mg/L ug/g N/A 

Cyanide (spot test) N/A 

Cyanide mg/L ug/g N/A 

Ascription 

- not applicable to this phase or sample 

D - not detected 

PARAMETER ALIQUOXa EXTRACTb SHIPPED^ 

Aqueous phase. No. 1 

- base/neutral organics 

F - acidic (phenolic) organics 

H - volatile organics 

I - other 

Solid phase. No. 2 

E - base/neutral organics 

- , F - acidic (phenolic) organics 22 '"'s 
G - general organic extract ^"0 mis, 
H - volatile organics 

I - other 
0 

Non-aqueous liquid phase. No. 3 

G - general organic extract 

- volatile organics 1 

- other 
a 
b 
c 

Volume of total prepared extract. Takes into account all dilutions. 
Volume or weight of prepared extract sent to designated laboratory. 



fKCi'/uuii iOi< i iiiuu I1.'. »'mU , iJAxixjvu X j 

ORGANIC tmsMj ^ 
Sample No. Al _ 

^.iifaple Description /cgQ n7j5 4/^p /^Q .USgcV Ory-f7?^:fl Q-D 

) 

Region Sample No. /j//r 

Collection Date ^- / ?- TIME Reagent Blank /_ 

PARAMETER • AQUEOUS, NO. 1 SOLID. NO. 2 NON-AQUEOUS, NO. 3 

Percentage of sample 
(by volume) 

% moisture N/A N/A 

PH N/A 

Alkalinity mg/l as CaCOi ug/g as CaCO-^ N/A 

Acidity mg/L as CaCO-; ug/g as CaCO'^ N/A 

Conductivity TDSi = mg/L TDSi = ug/g N/A Conductivity 
TDSp = mg/L TDS?. = ug/g N/A 

Oxidants (spot test) • N/A 

Oxidants mg/L ug/g N/A 

Sulfide (spot test) N/A 

Sulfide mg/L ug/g N/A 

Cyanide (spot test) N/A 

Cyanide mg/L ug/g N/A 

Description n A - not applicable to this phase or sample NVD - not detected 

PARAMETER ALIQUGTa EXTRACTb SHIPPED^ 

Aqueous phase, No. 1 

BE- base/neutral organics 

F - acidic (phenolic) organics 

H - volatile organics 

I - other 

Solid phase. No. 2 

E - base/neutral organics /). 00. nn)s. 

F - acidic (phenolic) organics 0,0(Dq. rv 1 c. 

G - general organic extract / 2_0 rnlS 
H - volatile organics a.ocE O 1 OO O } , 

I - other 

Non-aqueous liquid phase. No. 3 

G - general organic extract 

IWH - volatile organics B - other 
a Amount of original sample taken for preparation, 
b Volume of total prepared extract. Takes into account all dilutions, 
c Volume or weight of prepared extract sent to designated laboratory. 



NEIC^5arapl€ No. g O H 

u %_J "w 

^ , . ^ j_ Region SampHNo. f Z 
Sampl-e Description I I'f. R IJIF U.J £k€yiL(HL.^CLh y - " ^ / rrrw^T^ 

pj /ir 

Collection Date '^^1^1-^1 

"CiJ-"^ 
JS£J. 

^pTARAFlETER • AQUEOUS, NO. 1 SOLID^ NO. 2 NON-AQUEOOS, NO. 3 

Percentage of sample 
(by volume) 

"'fc/ . 

% moisture N/A N/A 

PH N/A 

Alkalinity mg/l as CaCOi ug/g as CaCO-^ N/A 

Acidity mg/L as CaCO^ ug/g as CaCO^ N/A 

Conductivity TDST = mg/L TDSi = ug/g N/A Conductivity 
TDS? = mg/L TDS2 = ug/g N/A 

Oxidants (spot test) N/A 

Aidants mg/L ug/g N/A 

Sulfide (spot test) N/A 

Sulfide mg/L ug/g N/A 

Cyanide (spot test) N/A 

Cyanide mg/L ug/g N/A 

Description 

N/A - not applicable to this phase or sample 

- not detected 

PARAMETER ALIQUOXa EXTRACTb SHIPPED^ 

Aqueous phase. No. 1 

E - hase/neutral organics 

- acidic (phenolic) organics 

H - volatile organics 

I - other 

Solid phase. No. 2 

E - base/neutral organics so, 
F - acidic (phenolic) organics ,•9(3. !?<j- (^nlS 

G - general organic extract <<?frnr«k 
'•V 

H - volatile organics 
o 

I - other 
" 0 

Non-aqueous liquid phase. No. 3 

G - general organic extract 

H - volatile organics 

I - other . 

1 Amount of original sample taken for preparation. Volume of total-prepared extract. Takes into account all dilutions, 
c Volume or weight of prepared extract sent to designated laboratory. 
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11^^ V 'I I i(. C SAS 12 
)bcr rt. r\o* Sli, A!ric.:.dria, VA ?2313 -^03/(J3-'->i.S5 ^r. TL ^ ^ —c-'-'k.--

rnx- 6O7 fKrc^. -• 
ORGANICS ANALYSIS DATA SHEET 

/ 

ORATORY NAME 

j SAMPLE ID NO. 

Sverdrup Technology, Inc. 

C2009, C2012, C2015, C2018 

, >C REPORT NO. 

ACID COMPOUNDS mq/ka BASE/NEUTRAL COMPOUNDS mg/tg 

21A 2,'»,6-irichlorophcnol ND 'jlB 'j-bromophenyl phenyl ether ND 

22A p-chloro-m-cresol '<2B bis (2-ch!oroisopropyl) ether 

2VA 2- chlorophenol '>3B bis (2-chloroethoxy) methane 

31 /^B2.<;-cfichIoroDhenol * * ' " 52B hexachlcrobutadiene 

3'iA 2,If- dimethylphenol 33B hexachlorocyclopentadiene 

57A 2- nilrophenol 3'/B isophorone 

5SA ff- nilrophenol 55 B naphthalene 

39 A 2,*;- dinilrophenol 56B nitroben2ene 
> 

60A dinitro-o-cresol 61B N-nitrosodimethylamine 

6<./S pentachlorophenol w phenol 

62B N-nhrosodipheny)amine 

BASE/NEUTRAL COMPOUNDS 
6SB di-n^butylphthalate 

1B ^Bacenaphthene ND 

5B benzidine 
SB trichIoroben2ene 
9B hexachloroben2ene 
I2B he xachloroe thane 
18B bis(2-chloroethyl)ether 
20B. 2-chloronaphtliaIene 
25B 1,2-dichlorobcnzcne 
26B l,3-dichlorobcn2cne * 
27 B l.'z-dichlorobenzene 
28B 3,3'-dichlorobcn2idir>c 
35B 2,'»-dinitrotolucne 

2,6- dinilrotolocne 
1,2- diplK;nylhydra2ine 
(as 3 2obcn/c-nc) 

3913 fluoranthpnc 

<»0U If- clil.xopU nyl plfiiyl fiJor 

69B d>-n-octyl phthalate 
70B diethyl phthalate 

71B dimethyl phthalate 
72B ben2o(a)anthracene 
73B ben2o(o)pyrene 

7'*B 3,0-ben2ofluoranthene 

63B N-nitrosocfi-n-propylamlne 

66B bis (2-ethylhexyl) phthalate 

67B butyl benzyl phthalate 

75B ben2o(k)fluoranlhene 
76B chryscne 
77B accnaphthylcne 
7SB anthracene 
79B ben2o(Khi)pcrylcne 

SOB fluorcnc 

SIB plicnanthrcnc 
S2B dibcnzo(a,h)antliracenc 

S3n indcno( 1,2,3-cd)py rcnc 

S<»B pyrcnc 



I. \ ^ : M 1 lAv ' i I V i - I i - I Sv: .jvli- ',',.v. ,^| |'^|;! v ' ? { i(, C 5«r i n 
-^.inoV SIl,-.Mr».!:r,:ria, VA ?Z313 W — Simpjc Nn'i'ucr 

V / • 830-018 

> 
ORGANICS ANALYSIS DATA SHEET 

LABORATORY NAME Sverdrup Technology. Inc. 

LAB SAMPLE ID NO. C2009, C2012, C2015. C2018 

QC REPORT NO. 

ACID COMPOUNDS 

?1A 2,<),6-Yf ichlorophcno! 

mg/kg 
GENERAL ORGANIC 

COMPOUNDS mg/kg 

NO 

22A p-chloro-m-cresol Al2B bis (2-chIoroisopropyl) ether 

ItiA 2- chlorophenol 'f3B bis (2-chloroelhoxy) methane 

3Ii® ' 2,'»-dichIorophenoI 52B hexachlor obutadiene 

3tA 7,k- dimethylphenol 53B hexachlorocyclopentadiene 

57 A 2- nilrophenol 5tiB isophorone 

5iA f*' nitrophenol 55 B naphthalene ; 

53A 2,^- dinitrophenol 56 B 
J 

nitrobenzene 

60A 
•N 

U,6- dinitro-o-cresol GIB N-nitrosodimethylamine 

6^ pentachJorophenol 62 B N-nitrosodiphenyJamine 

' # 
phenol 63B N-nitrosodi-n-propylamine 

66B bis (2-ethylhexyI) phthalate 
GENERAL ORGANIC 

ByUWSiOMEXXXmX COMPOUNDS 67B butyl benzyl phthalate ! GENERAL ORGANIC 
ByUWSiOMEXXXmX COMPOUNDS 

6SB di-n-butylphthalate 

IB® acenaphthene ; 69B di-n-octyl phthalate ! 

5B benzidine • 70B diethyl phthalate 1 

SB trichlorobenzene 71B dimethyl phthalate j 

9B hexachlorobenzene 72B benzo(a)anthracene 

I2B hexachloroethane 73B benzo(a)pyrene [ 

ISB bi5(2-chIoroethyl)cther 7tfB 3,'/-benzofIuoranthcne j 

20B. 2-chIoronaphtlialene 75B benzo(k)fluoranthene j 

25B 1,2-dichlorobcnzene 76B chryscne j 

2GB 1,3-dichIorobcnzcne ' 77B accnaphthylcne 
! 

27B ' 1 ,'»-dichlorobcnzene 7SB anthracene 

2SB 3,3'-dlchlorobcn2idinc 79B benzo(ghi)pcrylcne 

35 B 2,'*- diniUotolucne SOB fluorcnc 

2,6- dinitrotolucne SIB pltcnanthrcnc w 1,2- diplK.-nylhydra2inc S2B dibcnzo(a,h)antliracenc 
(as azobcn/c-nc) 

ir>dcno( 1,2,3-cd)j)y rcnc 
3y_B Iluoranllpcnc 

o 311 ir>dcno( 1,2,3-cd)j)y rcnc . 

V4»C/I\ if- chI<xo]jl> nyl ph'-nyl cllor 
S^JB pyrcne pyrcne 



J p ORCANICS ANALYSIS DATA SHEET - Pate 2 

SAS 12 . 
jwitnpic 

830-018 

A TORY NAMe Sverdrup Technology, Inc. 

; SA.WPLE ID NO. 
LAF 

^VC REPORT NO. 

C2009, C2012, C2015, G2018 

VOL A TILES 

2V acrolein 

mg/kg 

NO 
3V acryjcnitrile 

ftV benzene 
6V carbon tetrachloride 

7V ^fcjhlorobenzene » 

lev l,?-dichJoroeth3ne 
IIV 1,1,1-trichloroethane 

13V I,!-dIchJo.-oethane 

H»V l,l,2-irIch;croethane 

15V 1,1,2,2-tetrachloroethane 
16^^ ch loroe t.bane 

1 oroethylvinyl ether 

23V chloroform 
29V 1.1-dichloroethylene 
30V 1.2-trans-dichlorcethylene 
32^^I ,2-dichloropropane 
33V 1,3-dichloropropylene 

3XV clhylbenaene 
liiiS methylene chloride * 

u^V fr.ethyl chloride NO 

CSV methyl bromide 

i,7V- bromoform 

CSV dichlorobromomethane 

C9V - tr ich 1 or o f 1 uorome thane 

50 V dichlorodifluoromethane 

31V chlorodibromomelhane 

S5V tctrachlorocfhylcnc 

A. toluene * IP' ir ichloroethrlene NO 
SSV vijiyl chlorlrJe —J 

PESTICIDES ug/1 

aldrin 
90P dieldrin 
91P chlordane 

92P C.C'-DDT 
93P C,C*-DDE 

9CP C,V-DDD 
93P -endcsulfan 

96P -endosulfan 

97P endosulfan sulfate 

98P endrin 
99P endrin aldehyde 
lOOP heptachlor 
10IP heptachlor epoxide 

102P -BHC 
1G3P -BHC 
lOCP -BHC 
105P -BHC 
1C6P PC5-12C2 
107P • PCB-125C 
I08P PCB-1221 

109P PCB-1232 
HOP PCB-I2C8 

lllP PC8-I260 
U2P PCB-1018 

113P toxaphene 

DIOXINS 

129B 2,3,7,8-tclrachlorodIben20-
p-dio«in 

•Leio lhan 10 ug/1 
(p'*Mir»dc% Je^ llion 3 ug/l) 
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Sverdrup Tec^^Togy, Inc. ^ 

>C Report No: 

SAS 12 
5.Hnpic fJutnlScr 
830-018 

A. SURROGATE SPIKE RFAULTS 

COMPOUND Fraction Cone, (UR/1) 

(Surrogates only) 

COMPOUND Fraction Cone, (UR/1) 
Spike 

Added (UR/I) 
% 

Recovery 

Bromochl oroinethane VOA 

i 
CV

J 00 

1 

80 in:^ 
1,4-dichlorobutane VOA 87 ' 80 109 
D^-benzene VOA 90 80 113 
Dg-toluene VOA 89 80 111 

* 

B. TENTATIVELY IDENTIFIED COMPOUNDS 

CAS € COMPOUND NAME 

None 

Fraction 
% Maximum Score Attained 

Mass Matching Routjr>e: 
(specily) 

6. 
_7. 

O 

Jo. 
' '• 
12. 
1^-. 

i'': 
15. 

IS. 
7. 
/ (o/ijjst 
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